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SUMMARY

As part of Everglades restoration, the constructiod aperation of large freshwater
treatment wetlands are mandated by the Everglades Forever Act (EFA) (CBapi4592,
Florida Statutes). These wetlands, known as the Everglades Stormwater Treatment Areas (STAS),
have been constructed as part of the Everglades water quality restoration efforts
(www.sfwmd.gov/sta The totalarea of the STAs including infrastructure components is around
65,000acres, with approximately 45,0@@res of effective treatment area currently operational.
An additional 12,000 acres of treatment area have barpleted in Compartments B and [r
this reporting periodthe South Florida Water Managemdistrict (SFWMD or District)was not
able tooperate these expansion areas utid issuance ofoperating permitdy the Florida
Department of Environmental Protection (FDE@bllectively,the STAs have been anstructed
south of Lake Okeechobee to remove excess total phosphorus (TP) from surface waters prior to
entering the Everglades Protection Area (EFAQure 1).

The EvergladesSTAs [STA-1 East (STALE), STA-1 West STA-1W), STA-2, STA-3/4,
STA-5, and STA6] (Figure 2) operate pursuant to EFA and National Pollutant Discharge
Elimination System (NPDES) permits and their associated Administrative Orders (AOs). This
appendix serves as the reporting mecharfiismequirements contained those panits and AOs
for the STAs during Water Year 2D1WY2012) (May 1, 2011 April 30, 2012). The detailed
annual report for the Everglades STAs is presentdusrappendix antfolume |, Chapter 5

Based on FDERermit reporting guidelinesTables 1 through 6 list key permitrelated
information assoctad with this report for the Everglad&3 As. Table 7 lists the attachments
included with this report. In AttachmeAt TablesA-1 throughA-4 list the specific pages, tables,
graphs, and attachments where progtatus and annual reporting requirements are addressed in
Volumesl and Il for the permispecific conditions of eacBTA.
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Figure 2. STA schematics showing configurations of the treatment cells,
flow direction, dominant vegetation type, and locations of permitted
inflow and outflow  stations.
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Table 1.
Area (STA) 1 East (STA
NPDES 7T National Polluti

Key permit -related information for
-1E) [Note: EFA
on Discharge Elimination System ].

Stormwater Treat ment
T Everglades Forever Act;

Project Name

Permit Numbers

Issue and Expiration Date

Project Phase

Permit Condition Requiring
Annual Monitoring Report
Relevant Period of Record

Report Generator

Permit Coordinator

STA-1E

0279449 (EFA)

FL0304549 (NPDES)
Administrative Order-009 (NPDES)
Issue: November 16, 2007
Expiration: November 15, 2012 (EFA)
Issue: August 30, 2005
Expiration: August 30, 2010 (NPDES); NPDES
permit is administratively extended

Stabilization
Specific Condition 30 A-E

May 1, 20117 April 30, 2012

Guy Germain
ggermain@sfwmd.gov
561-682-6732

Holly Andreotta
handreot@sfwmd.gov

561-682-6432

Table 2.

Key permit -related information for

STA-1 West (STA -1W).

Project Name

Permit Numbers

Issue and Expiration Date

Project Phase

Permit Condition Requiring
Annual Monitoring Report
Relevant Period of Record

Report Generator

Permit Coordinator

STA-1W

0279499 (EFA)

FLO177962 (NPDES)
Administrative Order-001(NPDES)
Issue: November 16, 2007
Expiration: November 15, 2012 (EFA)
Issue: May 11, 1999
Expiration: May 10, 2004 (NPDES); NPDES
permit is administratively extended

Stabilization
Specific Condition 30 A-E

May 1, 20117April 30, 2012

Guy Germain
ggermain@sfwmd.gov
561-682-6732

Holly Andreotta
handreot@sfwmd.gov

561-682-6432
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Table 3.

Key permit -related information for STA  -2.

Project Name

Permit Numbers

Issue and Expiration Date

Project Phase

Permit Condition Requiring
Annual Monitoring Report
Relevant Period of Record

Report Generator

Permit Coordinator

STA-2

0126704 (EFA)
FLO177946 (NPDES)
Administrative Order-010 (EFA & NPDES)

Issue: March 17, 2009
Expiration: March 17, 2014 (EFA)
Issue: September 4, 2007
Expiration: September 4, 2012 (NPDES)

Stabilization
Specific Condition 28 A-E

May 1, 20117April 30, 2012

Guy Germain
ggermain@sfwmd.gov
561-682-6732

Holly Andreotta
handreot@sfwmd.gov

561-682-6432

Table 4. Key permit

-related information for STA

-3/4.

Project Name

Permit Numbers

Issue and Expiration Date

Project Phase

Permit Condition Requiring
Annual Monitoring Report
Relevant Period of Record

Report Generator

Permit Coordinator

STA-3/4
0192895 (EFA)

Administrative Order-008 (EFA)
FL0300195 (NPDES)
Administrative Order-007 (NPDES)
Issue: January 9, 2004
Expiration: January 9, 2009 (EFA)
Issue: January 9, 2004
Expiration: January 9, 2009 (NPDES); NPDES
permit is administratively extended

Post-stabilization
Specific Condition 30 A-F

May 1, 20117April 30, 2012
Guy Germain
ggermain@sfwmd.gov
561-682-6732
Holly Andreotta
handreot@sfwmd.gov
561-682-6432
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Table 5. Key permit -related information  for STA -5.
Project Name STA-5
0131842 (EFA)
Permit Numbers FL0177954 (NPDES)

Issue and Expiration Date

Project Phase

Permit Condition Requiring
Annual Monitoring Report
Relevant Period of Record

Report Generator

Permit Coordinator

Administrative Order-011 (EFA & NPDES)

Issue: January 29, 2009
Expiration: January 29, 2014 (EFA)
Issue: September 4, 2007
Expiration: September 4, 2012 (NPDES)

Stabilization
Specific Condition 28 A-E

May 1, 20117April 30, 2012

Guy Germain
ggermain@sfwmd.gov
561-682-6732

Holly Andreotta
handreot@sfwmd.gov

561-682-6432

Table 6.

Key permit -related information for STA  -6.

Project Name

Permit Numbers

Issue and Expiration Date

Project Phase

Permit Condition Requiring
Annual Monitoring Report
Relevant Period of Record

Report Generator

Permit Coordinator

STA-6

0131842 (EFA)
FLO473804 (NPDES)
Administrative Order-011 (EFA)

Administrative Order-012 (NPDES)
Issue: January 29, 2009
Expiration: January 29, 2014 (EFA)

Issue: September 4, 2007
Expiration: September 4, 2012 (NPDES)

Stabilization
Specific Condition 28 A-E

May 1, 20117April 30, 2012

Guy Germain
ggermain@sfwmd.gov
561-682-6732

Holly Andreotta
handreot@sfwmd.gov

561-682-6432
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Table 7. Attachments included with this report.

Attachment Title
A Specific Conditions and Cross-References
B Supporting Information on Water Quality Data for the Everglades STAs and Downstream
Transects for Water Year 2012
C Annual Permit Compliance Monitoring Report for Mercury in the STAs
D Rotenberger Wildlife Management Area Restoration and STA Downstream
Transect Monitoring
E STA Herbicide Application Summary for Water Year 2012
INTRODUCTION

In 1994 the Everglades Forever Act (EFA)thorizedthe Everglades Agricultural Area
(EAA) Best Management Practices (BMPs) and the Everglades Stormwater Treatment Areas
(STAs). As a major component of Everglades restoratiom, STAs are intended to remove
excess total phosphorus (TP) from surface waters prior to those waters entering the Everglades
Protection Area (EPA). STAs are constructed wetlands that retain nutrients through several
mechanisms including plant growth,camulation of dead plant material in a layer of peat,
settling and sorption, preciption, and microbial activities

This appendix reports on the pérmmompliance aspect of tHeverglades STASSTA-1 East
(STA-1E), STA-1 West ETA-1W), STA-2, STA3/4,STA-5, and STA6 (seeFigures 1and2).
The STAs operate under EFA and National Pollutant Discharge Elimination System (NPDES)
permits and Administrative Orders (AOs). AOs, issued with each of the STA permits, establish a
schedule for achieving complianaéth the permit interim effluent limits (IELs). Varying in size,
configuration, and period of operation, the STAs are shallow freshwater marshes divided into
treatment cells by interior levees. Water flows through these systems via water control sfructures
such as pump stations, gates, or culverts. The dominant plant communities in the treatment cells
are broadly classified as emergent aquatic vegetation (EAV), submerged aquatic vegetation
(SAV), and floating aquatic vegetation (FAV). Both native and noweaaegetation play a role
in phosphorus removal in the STAs. Vegetation management activitthsdéncontrol of
undesirable species that impact hydraulics.

This appendix summarizes STA performance during Water Yed @9Y2012) (May 1,
20117 April 30, 2012) to fulfill various permit reporting mandates and provides an evaluation of
TP compliance with the IEL and other water quality parameters, including dissolved oxygen
(DO), mercury (Hg), and other nutrients and major ions. Attachments A through Elgrovi
supplementary information for this repofiaple 7).

It should be noted thaew EFAandNPDES permi (Permit Nos0311207 and FLO778451
respectively)wereissuedfor all the EvergladesSTAs a1 Septembed 0, 2012. 1t is anticipated
that associatedhanges and new requirements will be incorporated in the 2014 SFER.

App. 3 -1-7
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STA PERFORMANCE

This section presents the annual data required by STA operating permits, AOs, and
downstream monitoring. It also includes STA discharge monitoring in the downstreamAareas
crossreference listing for the permit reporting requirements is presented in Attachment A.

PERMIT STATUS AND RE  PORTING REQUIREMENTS

Permit Compliance for Phosphorus

The STAs operate under EFA and NPDES permits and AOs issued over a phased
implementatn schedule Table 8). As part of the permit compliance for phosphorus, annual
STA performance is evaluated in comparison to interim effluent limits and operational envelopes.
The derivation of the IELs is found in the permit technical support documehish valso
identify factors that may impact flows and TP loads associated with the treatment system. IELs
are different concentrations for each STA, as defined by their respective operating permits, and
are adjusted based on the amount of effective treatarea in operation for each STA (the
effective treatment area of an STA may be temporarily reduced due tavlgss being taken
offline for rehabilitation or constructioactivitieg (see Table 5-2 in Volume |, Chapter 5 for
more information about thibow-way operational status of the STASeveral factors are taken
into account when determining the IEbmpliance status of an STA. These factors include (1)
the operational phase of the STA, (2) rainfall conditions, and (3) rehabilitation or major
construction activities. The operating permits also take into consideration that natural systems
undergo maturity changes by categorizing STA operations into phases that depend on
development and performanckaple 9). The permits for STALE, STA1W, STA2, STAS5, and
STA-6 describe three operational phasest-up, stabilization, andoutineoperationsThe three
phases for STA/4 are the same excdpitroutine operationis referred to as postabilization.

During the initial startup phase of a new treatme cell or new flowway, phosphorus
concentrations within the facility are monitored to demonstrate that the project is achieving a net
reduction in phosphorus. Stag phase operation and monitoring within the treatment area
consistsof the following crteria: (1)manage water depths in the treatment cells to facilitate the
recruitment of marsh vegetation in accordance withopgezationgplan, (2)monitor TP weekly at

the upstream side of a fleway 06 s infl ow and demonbtlate that et r uct ur e
individual flow-way or treatment cell, over a foureek period, is reducingP", and (4)discharge
operations. Discharge operations, from an individual fleay or treatment cell that has passed

the phosphorusstart-up test described in item 3, may commence once infiit-up phase
documentation and all supporting data and analyses are submittedRloritle Department of
Environmental Protectio(FDEP. For flow-ways or treatment cells that have not passed this test
within six months after issuance of the permit, status updates regarding progress toward achieving
and identifying strategies and timelines to achieve this requirement are necessary.hThe fift
criterion for startup phase operations iseferred to as nitiation of individual flow-way
(stabilization androutine operation)discharges andnonitoring. Once flowthrough discharges

from a flonrway begin, routine water quality monitoring is initiatednsistent with the
monitoring program described in the permit.

! This net reduction is deemed to occur whime four-week geometric mean TP water column
concentration from samples collected at the applicable outflow structures is less than tiveefour
geometric mean TP water column concentration collected at thieagplinflow structure(s).

App. 3 -1-8
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Table 8. Current permit/Administrative Order (AO) reporting requirements used
during Water Year 201 2 (WY201 2) (May 1, 201 17April 30, 201 2) to assess STA
phosphorus removal performance for EF A and NPDES permits and AOs. *

STA Permit /AO Reporting Requirements

STA-1E Permit Phase: All Treatment Cells are in Stabilization Phase

EFA permit 0279449-001-EM (issued November 16, 2007)  The interim effluent limit (IEL) is applied as the annual phosphorus

is in effect. limitation for discharges under the current permit.
NPDES permit FL0304549 and AO-009-EV are in effect. These permits have the annual limit of 68 parts per billion (ppb) for
Both were issued August 30, 2005. each water year and a not-to-exceed limit of 50 ppb for three or more

consecutive water years.
STA-1W Permit Phase: All Treatment Cells are in Stabilization Phase

EFA permit 0279449-001-EM (issued November 16, 2007) is The IEL is applied as the annual phosphorus limitation for discharges

in effect. under the current permit.
NPDES permit FLO177962-001 and AO-001-EV are in effect. The NPDES and AO permits have an annual limit of 76 ppb for each water
Both were issued May 11, 1999 year and a not-to-exceed limit of 50 ppb for three or more consecutive

water years.
STA-2 Permit Phase: Cells 1i 3 are in Stabilization Phase

EFA permit 0126704-008-EM (issued March 17, 2009), NPDES  The IEL is applied as the annual phosphorus limitation for discharges
permit FL0177946 (issued September 4, 2007), and AO-010-EV  under the current permit.
(issued March 17, 2009) are in effect.

Note: AO authorizes conditional operations of the existing facility
(Cells 173) and construction of Compartment B.

STA-3/4 Permit Phase: Post-Stabilization Phase (according to 2004-Issued Permit)

EFA permit 0192895. NPDES permit FL0300195 and AO are in  These permits have the annual limit of 76 ppb for each water year and a
effect. All were issued on January 9, 2004. not-to-exceed limit of 50 ppb for three or more consecutive water years.

STA-5 Permit Phase: North, Central, and Southern flow-ways are in Stabilization Phase

EFA permit 0131842-009-EM (issued January 29, 2009), The IEL is applied as the annual phosphorus limitation for discharges
NPDES permit FL0O177954 (issued September 4, 2007), and under the current permit.
AO-011-EV (issued January 29, 2009) are in effect.

Note: AO authorizes continued operation of the existing facility
and conditional authorization of the construction of
Compartment C.

STA-6 Permit Phase: Stabilization Phase

EFA permit 0131842-009-EM and AO-011-EV (issued January The IEL is applied as the annual phosphorus limitation for discharges
29, 2009) and NPDES permit FL0473804-001 and AO-012-EV under the current permit.
(issued September 4, 2007) are in effect.

Note: AO authorizes conditional operations of the existing facility
(Sections 1 and 2) and construction of Compartment C.

! Refer to Table 10 for the EFA and NPDES/AO outflow limits and status of applicability or compliance with the three-part test.

App. 3 -1-9
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" . . . 1
Table 9. Phases of each STA based on the conditions outlined in the E FA permits .
Factors/Activities Impacting STA Treatment Capabilities
STAPermit 3t pacting P
A0Ese Entered I‘Eonnhg;]—sgm;:?: Recovery Maintenance Outside of Agency Control
The eastern flow-way remains in restricted flow conditions
Cells 3, 4S, 5, 6, 7: Bulrush plantings due to the United States Army Corps of Engineersd
Cells 1, 3, 4N, 4S, 5, 6, and 7: Vegetation Periphyton-Based Stormwater Treatment Area (PSTA)
received herbicide application Demonstration Project, and numerous culvert Repairs
Recovery of submeraed aguatic Cell 5: Berm Degradation throughout the STA, and S-375 structure repairs.

STA-1E ve etatign in Cell 6 cgontinﬂed Elimination of short circuits using cattail bails Until the Comprehensive Everglades Restoration Plan
Stabilization  WY2006 intg WY2012 following vegetation Pilot Project to eradicate primrose willow (CERP) Loxahatchee River Watershed Project (L-8 Diversion
Phase uprooting and 1oss thgt oc?:urred Cell 6: Drawdown Project) is complete, the status is expected to remain in the

ianYZOE:]LO Inoculations current phase.

' Cell 7: Pilot project to eliminate floating cattail Performance of the western flow way of STA-1E has been
tussocks and establish rooted emergent impacted by topographic deficiencies and deep water
vegetation (bulrush) conditions in Cells 5 and 7 and a major uprooting/loss of
Cell 4N and 6: Temporary Pumps Hydrilla in Cell 6.

Cells1B, 2B, 5A, and 5B: Bulrush plantings
STA-1IW Cells 1A, 1B, 2A, 2B, 3, 4, 5A, 5B: Vegetation f _— f
b Y T S S T Presence of stilt nests limited the operations of Cell 2B by
Stag;::sa;lon ey Efecl'f';’/‘f Eﬁ:;crgjfkaﬁsgganon holding the water level below 11.4 ft from 5/15/12 to 5/23/12.
Cell 3: G-259 Plug
Cell 2 vegetation . . .
conversion was ﬁ:rllk;slclld g,aB, thcin grr:d 6: Vegetation received
STA-2 initiated in WY2010 in 10 appilc 4 4
S ) : Cell 2: Vegetation conversions, cattail treatment,
Stabilization WY2008 and continued in ) )
inoculations
Phase WY2012. Il a: . . herbici licati
Compartment B Cell 4: Vegetation received herbicide application
) to treat cattail overgrowth
construction
Temporary drawdown of Cell 1A
was performed beginning in May
Vegetation conversion 2010, and again in March 2011 Cells 1A, 2A, 2B, 3A, 3B, and PSTA: Vegetation
STA-3/4 continued in Cell 1B. to June 2011 to allow received herbicide application . - .
Post- st of calEils Cell 1A: Drawdown Presence of stilt nests limited operations of PSTA cell by
I WY2005 . . . . ! 7 holding the water level below 11.13 ft. from May 147 June 29,
stabilization Inoculations, Cattail impacted by chronic deep water Bulrush plantings 2012
Phase vegetation treatment conditions in the northern portion  Cell 1B: Hydration - Installation of Temporary ’
for conversions of the cell. Cell was slowly Pumps
inundated to hydrate new
plantings.
82” igl?-l ch?;tiilrilr-ulfwr;t’;lllaargg??)f temporar Unconfirmed Snail kite nest reported in 2B by the Hendry
STAS pumps - porary County Audubon Society birding tour group. Cell 2B stage
Stabilization  WY2000 Cell 2B: Hydration - Installation of temporary was held at 13.00-ft fo_r affectec_i period and staff were told to
Phase pumps stay away from potentlgl nest site from 4/8/12 to 5/10/12.
Cells 1B. 2A. 2B. 3A. 3B. 4A 4B. 5B: Due to low rainfall received in WY2012, Cells 1A, 2A, 3A, and
Vegetation received herbicide application 3B were declared dry in April 2012.
Due to low rainfall received in WY2012, Cells 3 and 5 were
STA-6 . ) . - declared dry in March 2012 and have remained dry. Section 2
Stabilization WY2008 Sgggﬁg&iﬂt € ge”ﬁc?;nghand 42 VBTN EHelet fEEtee was taken offline in November 2010 due to Compartment C
Phase PP construction and will remain offline until an operating permit is

obtained.

! The District continues to coordinate with the FDEP on the expected duration of the current phases, and plans to report the updated status in future South Florida Environmental Reports.
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During the stabilization phase (flowthrough operations), the treatment vegetation will be
maturing and STA performance will generally be improving toward achieving the IEL. An STA
or flow-way may enter thetabilizationphase after one of four conditions: ()ce fow-through
operations begin following the initial starp of a new treatment cell, (8hen a treatment cell is
taken offline for implementation dhe LongTerm Planfor Achieving Water Quality Goals in
the Everglades Protection Area (Lefigrm Plan)erhancements that may have adverse impacts
on STA performance, (3yhen a treatment cell is taken offline for recovery activities
associated with a major event that compromises structural integrity or performance, or
(4) planned/unplanned maintenance attivies t hat woul d cause adverse
treatment capabilitiegsee Figure 5-7 in Volume |, Chapter 5for more information about
operational status.pnce the facility achieves the IEL, it enters tbatineoperationgphasépost
stabilizationphaseanddischarges from the STAustmeet the related permit effluent limitations.

Compliance with the IEL isrequired once the facilityenters flowthrough operations;
however, it is recognized thamne or more of the aforementioned conditions mayltrésuan
observed excursion from the IEL. Such excursions do not immediately constitute noncompliance
with the AO (and hence, the permit) as long as all the activities identified in the compliance
schedules are being implemented, the reporting requirenaeatbeing met, any necessary
recovery measures are being undertaken, and all other relevant conditions are in compliance.
Annual maximum IEk for phosphorusre required by permits or AOs for all of the STAs gkce
for STA-3/4. A two-part compliance tess requiredfor STA-1E, STA-1W, and STA3/4 in
which the annual TP flowveighted mean (FWM) concentration has to be less than the IEL for
the reported water year or the TP FWM concentration has to be less than or equadris Hér
billion (ppb) for three or more consecutive yeardl the STAs except for STA have metall
appropriatecriteria and were in compliance during WYZB1STA-6 did not meet the IEL
compliance criteria; however, according $pecific Conditiors 18, 21A, and 32of the EFA
permit andCondition 18 of the AO, STAG6 is not required to meet the compliance criteria
because ofiryoutconditions andection 2oeing off line due to the Compartment C beolgt. An
actionplan for STA6 can be found ivolume |, Chapter 5seepage 549). Therefore, all e
STAs were in compliance with their AOs and permits for WY2(able 10 andFigure 3).

In addition to IELsandoperational envelopes (i.e., annual STA inflow volumes and TP loads
compared to the 3geardaily simulated thws and TP loadspdditional permit compliancis
requirel. Operational envelopes are adjusted based on the amount of effective treatment area in
operation for each STA he effective treatment area of an STA may be temporarily reduced due
to flow-ways being taken offline for rehabilitation or construction work. The operational
envelope assessment is includedpiermits for all of the STAs except those for STA
to account for variable inflows receivedidrequires annual comparison of the actual violetric
and TP loading to both the average and maximum annual loadings estimated in the operational
envelope STA-2 is only required to compare the maximum value to the operational envelope.
STA-3/4 is operated under permits issued in calendar year 20604 tprithe development
of operational envelopeimformation regarding the amount of water diverted around the STAs
and received by the STAs from Lake Okeechobee as inflows during VRYi20fpresented
in Table 11.
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Table 10. STA performance for WY2012 and the period of record (POR) 1994 T2012.

STA-1E STA-1W STA-2 STA-3/4 STA-5 STA-6 All STAs
Effective Treatment Area in Permit (acres) 5,132 6,670 8,240 16,543 6,095 2,257 44,937
Adjusted Effective Treatment Area (acres)® 5,099 6,670 6,338 16,543 6,095 836 41,581
Acres of Effective Treatment Area Offline 33 0 1902 0 0 1421 3,356

Rainfall
Total Annual Rainfall (inches) 43.3 43.3 52.2 56.3 48.5 48.5 48.7
SFWMM Simulation Rainfall Range (inches)” 39.8-77.5 36.6-77.4 35.4-71.6 32.3-70.7 38.6-61.4 46.8 - 57.6 ---
Inflow
Total Inflow Volume (ac-ft) 85,533 96,847 195,651 269,737 47,508 17,055 712,331
Total Inflow TP Load (mt) 11.520 17.117 21.044 36.327 9.160 2.624 97.792
FWM Concentration Inflow TP (ppb) 109 143 87 109 156 125 111
Hydraulic Loading Rate (HLR) (cm/d)° 1.40 121 2.58 1.36 0.65 1.70 1.43
TP Loading Rate (PLR) (g/m?/yr)® 0.56 0.63 0.82 0.54 0.37 0.78 0.58
Outflow
Total Outflow Volume (ac-ft) 76,208 94,011 217,570 291,838 41,779 9,061 730,468
Total Outflow TP Load (mt) 2.010 2.598 3.278 6.670 1.659 0.833 17.048
Flow-weighted Mean Outflow TP (ppb) 21 22 12 19 32 75 19
Outflow Plus Diversion Structures FWM TP (ppb)' 21 22 NA NA NA NA ---
Hydraulic Residence Time (d) 15 41 19 31 46 3
TP Retained (mt) 9.509 14.519 17.766 29.657 7.501 1.791 80.744
TP Removal Rate (g/m?/yr) 0.46 0.54 0.69 0.44 0.30 0.53 0.48
Load Reduction (%) 83% 85% 84% 82% 82% 68% 83%
Period of Record Performance !

Start date Sep 2004 Oct 1993 Jun 1999 Oct 2003 Oct 1999 Oct 1997 1994 - 2012
Total Inflow Volume (ac-ft) 648,071 3,256,934 2,764,250 3,719,561 1,226,542 687,681 12,303,039
Total TP Load Retained to Date (mt) 94.575 479.954 268.868 439.843 211.710 65.726 1,560.677
FWM Concentration TP Outflow to Date (ppb) 57 51 22 18 93 34 37

@ Adjusted Effective Treatment Area (AETA) reflects treatment cells temporarily offline for plant rehabilitation, infrastructure repairs, or LTP enhancements. For information on how AETA is calculated, see Volume |,

Chapter 5, pages 5-10 and 5-11, and Table 5-2.
® SFWMM T South Florida Water Management Model
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Table 10. Continued .

Required WY2011 Permit Reporting: Everglades Forever Act (EFA),

National Pollutant Discharge Elimination System (NPDES), Administrative Order (AO), Interim Effluent Limit (IEL)

STA-1E STA-1W STA-2 STA-3/4 STA-5 STA-6 All STAs
Operational permit phase* Stabil. Stabil. Stabil. Post-Stabil.® Stabil. Stabil. -
In compliance with permits? Yes Yes Yes Yes Yes Yes -—--
Within Operational Envelope? -—--
Average (Flow/Load) Yes/Yes Yes/Yes Yes/Yes NA Yes/Yes Yes/Yes -
Maximum (Flow/Load) Yes/Yes Yes/Yes Yes/Yes NA Yes/Yes Yes/Yes -
Was EFA IEL achieved? Yes Yes Yes Yes Yes No' -
Was NPDES/AO annual IEL achieved?" Yes Yes Yes Yes Yes No' e
Was NPDES/AO 50 ppb 3-year testachieved? Yes Yes NA Yes NA NA
Was EFA 50 ppb annual diversion test achieved? Yes Yes NA NA NA NA
Were there any water quality excursions (other than phosphorus)? No No No No No No
Was dissolved oxygen (DO SSAC) achieved?’ Yes Yes Yes Yes Yes No
Permit Limits
Operational Envelope:© -
Avg. inflow volume (ac-ft) 207,808 206,987 262,762 NA 156,643 28,772 -
Max. inflow volume (ac-ft) 304,993 329,169 412,614 NA 209,265 34,905
Avg. inflow TP load (mt) 33.702 44.303 33.140 NA 39.457 3.189
Max. inflow TP load (mt) 49.721 72.273 54.716 NA 63.929 3.968 ===
Outflow EFA and NPDES/AQ Limits: -
Outflow EFA IEL TP limit (ppb) 22 26 29 76 41 28
Outflow NPDES/AO IEL TP limit (ppb) 68 76 29 76 41 28

Units: parts per billion (ppb are equivalent to micrograms per liter (ug/L)); mt T metric tons; ac-ft T acre feet; cm/d T centimeters per day; d T days; g/mzlyr T grams per square meter per year.
° Inflow volume or total phosphorus (TP) load/adjusted effective treatment area

9 See the Permit Status and Reporting Requirements section of this chapter. Stabil. = Stabilization, Post-Stabil. = Post Stabilization
¢ STA-3/4 is operated under permits issued in 2004 and is considered to be in the post-stabilization phase and the outflow water quality limit (IEL) is set at 76 ppb as defined in those permits. Operational

envelope comparison is not applicable (NA) under present permit.

" Excursions to the IEL are detailed further in the STA Performance section of this chapter.

9 See the Dissolved Oxygen section of this chapter for details regarding the dissolved oxygen site-specific alternative criteria (DO SSAC).

" The NPDES/AO permits for STA-1E, STA-1W, and STA-3/4 require a two-part test for phosphorus compliance. The two-part test states that the annual outflow TP FWM concentration has to be less than

the IEL for the reported water year and the TP FWM.

' The EFA permit for STA-1W and STA-1E, limits the discharge concentrations resulting from diversion events (Specific Conditions 26A & B) to a 50 ppb maximum annual limit individually for each STA. The
50 ppb diversion limit is calculated as an annual FWMC for combined discharges from the EAA during each water year from the G-301 diversion structure and G-251 and G-310 pump stations for STA-1W,

and from the G-300 diversion structure and G-362 pump station for STA-1E.

! The values reflect flow data correction in DBHYDRO for G372 from May 19, 2009 to June 12, 2009.

Notes: Flow-proportional auto-samplers are used to calculate TP loads and concentrations, if available. Period of record calculations include the amount of inflows and TP loads used to hydrate the STAs
during start-up if those data are available. STA-1E flows and TP loads that occurred in WY2004 in response to regional flooding due to Hurricanes Francis and Jeanne are also included.
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Figure 3.  STA outflow total phosphorus (TP) concentrations in parts per billion (ppb) compared

to Everglades Forever Act (EFA) and National Pollution Elimination System (NPDES)/
Administrative Order (AO) interim effluent limits (IELS).
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Table 11. Information fulfil  ling the permit -related reporting requirement for the amount of water diverted
around the STAs and received by the STAs from Lake Okeechobee as inflows in WY2012 g
STA Diversion Structure Flow Inflows from Lake Okeechobee
- " Water Supply, E c Supplemental Water to
STA Sl DS Gate Maintenance, etc. Lz flan-Trienl Maintain Vegetation®
Structure Structure
Volume TP Load FWMTP | Volume TP Load FWM TP Volume TP Load FWMTP | Volume TP Load FWM TP
(ac-ft) (mt) (ppb) (ac-ft) (mt) (ppb) (ac-ft) (mt) (ppb) (ac-ft) (mt) (ppb)
G-311 5,470 0.682 101 3,562 0.384 87
G-300 1 <0.001 87
STA-1E S-319 858 0.114 108 549 0.077 113
Total 1 <0.001 87 Total 6,328 0.796 102 4,111 0.461 91
G-301 1 <0.001 83 G-302 8,871 1.013 93 3,368 0.361 87
STA-1W
Total 1 <0.001 83 Total 8,871 1 93 3,368 0.361 87
G-338 0 <0.001 49 b
S-6 11,598 0.436 30 10,992 0.412 30
STA-2 G-339 63 0.003 35
Total 63 0.003 35 Total 11,598 0.436 30 10,992 0.412 30
G-371 19,139 2.189 93 12,704 0.822 52 G-370 7,159 0.325 37 6,485 0.262 33
STA-3/4 G-373 36,058 3.720 84 18,231 0.740 33 G-372 11,815 0.524 36 11,375 0.503 36
Total 55,197 5.909 87 30,936 1.562 41 Total 18,974 0.849 36 17,860 0.765 35
G-507° 4,530 0.120 21 4,530 0.120 21
N/A G-349B° 16 0.000 18 16 0.000 18
STA-5
G-350B° 5,281 0.132 20 5,281 0.132 20
Total - Total 9,827 0.252 21 9,827 0.252 21
G-407 63 0.003 35 - - - -
STA-6
Total 63 0.003 35 Total
All STAs Total 55,197 5.909 87 31,064 1.567 41 Total 55,598 3.347 49 46,158 2.250 40

Units: acft i acrefeet; mti metric tons; ppli parts per billion (ppb are etyalentto micrograms per liter (ug/L)

#Some numbers reported are estimated using Everglades Agricultural Area (EAA) model output;\selemisd, Appendix 3A5.

b Some lake flowthrough water at-$ was for agricultural irrigation and was not routed to the -@T8r supplemental water.

¢ Lake flow-through: A balance of Lake Okeechobee outflow into EAA basins and discharges from EAA basins.

dWater was delivered via the G507, G349B and G350B structure fos53€Aydration was from mixed sources of Lake Okeechobee; 33 discharges and ST&
seepage return. TP loads and flow weighted mean TP concentrations were calculated be&@d moi@toring data. The data presented here are from Lake Okeechobee only.
€Supplemental water was delivered to STB, STA2 and STA3/4 from May 1 to June 25, 2011 and frdemuary 17 to April 18, 2012, to STIAWV from January 17 to April 18, 2012, and to S5A
throughout the water year.
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In WY2012, all the STAs removed a significant amount of the inflow TP loads, ranging from
68 to & percent load reductiorTéble 10). About 80.8 metric tons (mt) of TP that would have
entered thé&ePA was instead retained in the STAs. Since 1994, the total amount of TP retained in
the STASs is about 850 mt.

Comparison of the outflow TP FWM concentration to the IEL showsthieat5 ppb outflow
concentration measured §TA-6 did not meet the EFAr NPDES permit IEL of 28 pph
STA-1E, STA-1W, STA2, STA3/4, and STAS met both the EFA and NPDES/AO IELs.
Performancef all the STAs was compared to the EFA and NPDES/AO IELs for thweeore
consecutivevater years, WY208/ WY2012, illustrating that STAS was the only STA not to be
below the IELfor WY 2009 WY2011, although itwas below for WY2014Figure 3). Even
thoughSTA-6 did not meet the EFA or NPDES/AO critera| STAswere cosidered to ben
compliancan WY2012 as previously noted (see explanatarpageApp. 3-1-11).

Other Water Quality Permit Requirements

Water quality parameters with Florida Class lll standards are identifieflable 12.
Compliance with EFA permits is t#mined based on the following thrpart assessment:

1. If the annual average outflow concentration does not cause or contribute to violations of
applicable Class Ill water quality standards, then the STA shall be deecmdpiiance.

2. If the annual averageoncentration at the outflow causes or contributes to violations of
applicable Class Ill water quality standards, but does not exceed or is equal to the annual
average concentration at the inflow stations, then the STA shall be deemed
in compliance.

3. If the annual average concentration at the outflow causes or contributes to violations of
applicable Class Il water quality standards and also exceeds the annual average
concentration at the inflow station, then the STA shall be deemed out of compliance.

The cetermination as to whether an STA is contributing to a violation for a specific parameter
is a comparison of the average annual inflow concentration to the average annual outflow
concentration relative to the thrpart assessment. TB®uth Florida WateManagement District
(District or SFWMD) has performed all sampling and analysis in compliance with Chapter 62
160, FIl orida Administrative Code (F.A.C.), and
(SFWMD, 2018 and Field Sampling Quality Manual (SFWMDQ1Ab). The annual permit
compliance monitoring report for mercury in the STAs is presented in Attachment C. Each STA
has different permit reporting requirements for annual water quality constituents.

Compliance with the specific conductance (or condugititeria for Class Il fresh waters
is described in Section 622.530, F.A.C., as measured values that are not more thaarcsht
above background or do not exceed 1,275 rsiernens per centimeter (uS/cm), whichever is
greater Because the sampleseacollected in freshwater systems, conductivities at STA inflows
and outfl ows are typically | ower than 1,275 ¢€S/c

The Class lll criterion for turbidity, as specified under Sectioi3®2.530, F.A.C., states that
measured values shall not be more tham&helometric turbidity unit§NTUs) above natural
background conditions. Under Chapter&®3, F.A.C., natural bagkound is defined as:

€t he condition of wa tinducesl alterations based anbtteecdest e o f ma n
scientific information available to the Department. The establishment of natural

background for an altered water body may be based upon a similsredavater body

or on hstorical prealteration data...
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Because the FDEP has not compiled any information on what it considers natural
background, the District has determined that any measured value that is greater than 29 NTUs
exceeds the turbidity cetion.

Table 1 2. Water quality parameters with Florida Class Il criteria specified
in Section 62 -302.530, Florida Administrative Code.

Parameter Units Florida Class lll Criteria®

Dissolved Oxygen® mg/L 0 5.0 mg/L

Not > 50 percent of background or

SpeEliC CEneuEEnze uSicm > 1,275 puS/cm, whichever is greater
pH SuU Not < 6.0 or > 8.5
Turbidity NTU 0 29 NTUs above background conditions
Un-ionized Ammonia mg/L 00.02 mg/L
Alkalinity mg CaCOs/L Not < 20 mg/L

mg/L T milligrams per liter; €S/cm T microsiemens per centimeter; SU T standard units; NTU T nephelometric turbidity units; mg CaCO3/L T milligrams
calcium carbonate per liter

#Because the STAs are freshwater systems, the background concentration for specific conductance is assumed to be less than 1,275 pS/cm, and the
background concentration for turbidity cannot exceed 29 NTUs.

® Permits for all STASs, except STA-3/4, require compliance with the site-specific alternative criteria (SSAC) for dissolved oxygen (Weaver, 2004).

Water Year 201 2 Performance for Other Water Quality Parameters

For water quality parameters that do not have a Florida Class Ill standard, excursions are
noted when the annual outflow FWM concentrations are higher than the annual inflow FWM
concentrations. An STA may ya individual excursions yet be in overall compliance if it meets
the remaining components of the EFA thpegt assessment.

WY2012 monitoring data for permitted water quality parameteher than TP and D@ the
STA inflows and outflows are presented Atitachment B. Annual FWM concentrations at
inflows and outflows of the STAs, including excursion analysis, are summariZEabias 12
and 13. During WY2022, no excursions occurred at any of the STAo, none of the annual
FWM concentrations measuretithe outflows of each STA exeded the Class Il criteria and
were lower than annual FWM comteations at the inflows to tHeTAs.

Pursuant to the EFA permits for each of the STAs (exceptB%A a statistical analysis is
used to compare DO levels withthe STA as set forth in the Everglades marsh DGsgigeific
alternative criteria (SSAC) to evaluate compliance annually. Additional details regarding the DO
SSAC are presented in tBéssolved Oxygerection of this appendix.

Inflow and outflow FWM cacentrations were compared statistically with a significance level
( U) of 0 . 0 5Wilk ta@sh af noSnialiy phiag used to determine if datasets deviated
significantly from normality. Those datasets that did not deviate significantly from a normal
distr i bution (i .e., p > 0. 05) -tesi.eDatasetsathahd teyitegl d u s
significantly from normality (p < 0.05) were tested using the Mdftitney U test (a non
parametric equi vtesttent of the Studentobs t

During WY2012, 12 datasets id not deviate from normal distribution add datasets did
show deviationTherefore, both the Marwh i t ney U a-4est weBetused ® cdmpase t
the inflow and outflow FWI concentrations. These statistical comparisons are summarized in
Table 14 by parameter and STA. Of the3atasets evaluated, nim®mparisons exhibited
statistically significant differences between inflow and outflowNF\tbncentrationsk-or eght of
the ninedatasetsinflow FWM concentrations were significantly higher thaatflow FWM
concentrations.
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Table 1 3. Summary of annual FWM concentrations of parameters
other than TP for inflow and outflow of the STAs during WY20 12.
[Note: n 7T sample size; Conc. 71 concentration]

Annual Flow-Weighted Means®

Parameter Total Inflow Total Outflow
n® Conc. n® Conc.
STA-1E
Sulfate (mg/L) 38 (75) 47.9 15 (27) 43.1
Alkalinity (mg CaCOs/L) 39 (81) 200 15 (27) 178
Total Nitrogen (mg/L) 36 (78) 2.48 14 (26) 1.68
Nitrate + Nitrite as N (mg/L) 36 (78) 0.728 14 (26) 0.043
STA-1W
Sulfate (mg/L) 4 (21) 88.9 24 (54) 59.4
Alkalinity (mg CaCOs/L) 5 (27) 259 24 (54) 169
Total Nitrogen (mg/L) 5 (27) 6.2 22 (52) 1.93
Nitrate + Nitrite as N (mg/L) 5(27) 2.859 22 (52) 0.045
STA-2
Sulfate (mg/L) 24 (70) 69.4 18 (26) 59.1
Total Nitrogen (mg/L) 25 (77) 4.36 17 (25) 2.36
Nitrate + Nitrite as N (mg/L) 25 (77) 1.561 17 (25) 0.305
STA-3/4
Turbidity (NTU) 9 (22) 5.1 37 (66) 1
Soluble Reactive Phosphorus (mg/L) 27 (76) 0.035 101 (228) 0.002
Sulfate (mg/L) 18 (52) 79 63 (156) 58.3
Total Nitrogen (mg/L) 18 (52) 112 63 (156) 105
Nitrate + Nitrite as N (mg/L) 18 (51) 3.7 63 (154) 2.01
STA-5
Sulfate (mg/L) 35 (113) 12.4 27 (130) 5
Total Nitrogen (mg/L) 31 (105) 1.71 24 (125) 1.47
Nitrate + Nitrite as N (mg/L) 31 (105) 0.075 24 (125) 0.006
STA-6
Sulfate (mg/L) 10 (20) 135 20 (38) 5.7
Total Nitrogen (mg/L) 10 (20) 15 20 (38) 141
Nitrate + Nitrite as N (mg/L) 10 (20) 0.032 20 (38) 0.006

2 Annual flow-weighted means are computed for inflows and outflows by combining the data from individual stations
b n: total number of samples collected with flow (total number of samples collected regardless of flow)
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Table 1 4. Statistical comparison of monthly FWM concentrations at inflows and

outf lows of the STAs for oth  er water quality parameters for Wy2012 .
Parameter . Storm Water Treatment Areas
Variable
Name STA-1E STA-1W STA-2 STA-3/4 STA-5 STA-6
p-Value® 0.016 0.248 0.330 0.471 1.000 0.901
Specific Structure® Outflow Outflow Inflow Outflow Inflow Inflow
Conductivity -
Statistical Mann- Mann-
Test® t Test Whitney t Test t Test Whitney t Test
p-Value® NA NA NA NC NA NA
b
Turbidity Structure NA NA NA NC NA NA
Statistical NA NA NA NC NA NA
Test
p-Value® 0.390 NC NA NA NA NA
b
Alkalinity Structure Both NC NA NA NA NA
Statistical
Test t Test NC NA NA NA NA
p-Value® 0.583 NC 0.477 0.599 0.001 <0.001
b
Sulfate Structure Outflow NC Outflow Inflow Inflow Inflow
Statistical Mann-
Test® t Test NC Whitney t Test t Test t Test
p-Value® NA NA NA 0.001 NA NA
Soluble Structure” NA NA NA Inflow NA NA
Reactive
Phosphorus Statistical Mann-
Test NA NA NA Whitney NA NA
p-Value® 0.032 NC 0.001 0.004 <0.001 0.004
Nitrate + Structure® Inflow NC Inflow Inflow Inflow Inflow
Nitrite Statistical Mann- NC Mann- Mann- t Test Mann-
Test® Whitney Whitney Whitney Whitney
p-Value® 0.591 NC 0.201 0.643 0.622 0.895
Total Structure® Outflow NC Inflow Inflow Inflow Inflow
Nitrogen -
Statistical Mann- NC Mann- Mann- t Test t Test
Test® Whitney Whitney Whitney

Note: NA - data was not collected; and NC - insufficient data to perform the statistical analyses.

2 Probability level (p-value) computed using appropriate comparison test. A significance level (U) of 0.05 was used. When p-value
was less than 0.05, the parameter concentrations were significantly different between the inflow and outflow. Significant p-values
are identified by shading and are presented in the table as italicized and bolded values.

b STA structure group (pooled inflow or pooled outflow) exhibiting higher parameter concentrations during the water year.

¢ Statistical test used to compare inflow and outflow water quality data. Choice of test was based on distributional assumptions. If
the distribution of data did not significantly deviate from normality, the Student t test (t Test) was used. When the distribution of
data deviated significantly from normality, the Mann-Whitney test (non-parametric equivalent) was used.
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Dissolved Oxygen

DO concentrations below 5.0 milligrams per liter (mg/L) occur commonly throughout the
Everglades Protection Area (EPA), including interior marsh sites minimally impacted by nutrient
enrichment or cattail invasion. Frequent DO levels below 5.0 mg/L are typical in macrophyte
dominated wetlands where photosynthesis and respiration resuttardiel swings in DO levels.
Because low DO concentrations often measured in the EPA represent natural variability in this
type of ecosystem, the FDEP, pursuant to Chapte30@22800(1), F.A.C., has promulgated a
SSAC for DO in the Everglades. This SSAGdeesses the natural fluctuations that influence
background DO levels. Weaver et al. (2008) explains the SSAC and its development and
application in assessing DO excursions. The specific methods for determining compliance are set
forth in the DO SSAC (Wear and Payne, 2004), which was adopted by Secretarial Order on
January 26, 2004, and approved by the U.S. Environmental Protection Agency (USEPA) as a
revision to the State of Floridads water qualit.y

Previous reports (Jorge dt,&002; Goforth et al., 2003, 2004, 2005; Pietro et al., 2006 and
2007) provided monitoring results, comparisons, and evaluations for diel DO in the STAs. These
reports were used to assess the impact of STA discharges on the downstream Everglades
ecologtal system or downstream water quality with respect to DO and pursuant to EFA permits
and associated AOs for STHE, STALIW, STA2, STA3/4, and STA5. These reports also
provided data to the FDEP for developing the DO SSAC. DO SSAC comparisons havedzken u
to assess the STAs (except SEAsince WY2007 (Pietro et al., 2008). SBAdid not have a diel
DO permit requirement when the DO SSAC was adopted.

The SSAC is now included in EFA permits and associated AOs of-1E[ASTALIW,
STA-2, STAbL, and STA6 asa permit compliance criterion. The DO SSAC is also expected to
be included in future STA permits for STH4; the NPDES permit issued on January 9, 2004, for
this STA stipulates that the permit shall be revised in the event that the State of Florida
estaliishes a DO SSAC in the EPA.

EFA Pemits and AOs issued for the Everglad&®BAs require that the District provide the
FDEP with an annual report consisting of an analysis demonstrating that DO levels in STA
discharges do not adversely change the downstEserglades ecology or the downstream water
quality. As the DO SSAC has been adopted by the FDEP and formally approved by the USEPA,
assessment on possible downstream impacts by the outflows from STAs during WY2012 was
performed by applying the DO SSACthe outflow stations.

Biweekly DO concentrations measured at STA discharge points during WY2012 are provided
in Attachment B. A summary of annual DO levels at these permitted outflows and calculated DO
SSAC for each STA are provided Trable 15 A comparisn of the measured mean annual DO
for an outflow station with the calculated mean annual SSAC determines compliance. When
mean annual DO concentrations measured at the outflow stations are greater than the calculated
mean annual concentration utilizing ttf&SAC equation, then the outflow values are in
compliance with the permit.

During WY2012,two outflow stations at STA (G344E and G344F) and STA(G354C
and G393B) had mean annual DO levels lower than the SSPeblg 15. Low DO
concentrations (<2.40 Mg measured at the two outflow stations for SHAeflected stagnant
conditions Flow at hese two stations was recorded less thaercent of the time during 20{(@
out of 366 days). The total flow recemd at these two structures was less than 4faeteor less
than0.01 percent of the total annual flow for SBATherefore, it is highly unlikelyhat low DO
measured at these two monitoring stations would have any impact on DO concentrations
downstream of the STA.
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Only two outflow stations (G354C ar@393B) at STA6 were monitored during WY2012
Both stations had annual average DO concentrations below the calculated SSATGalaitl).
As previously notedSection 2 of STA (outflow station G352) was offline in during V2§12
due to the Compartme build-out construction No flow was recorded at G354C and G393B
for the periods from Mayiluly 13, 2011and December 15, 200April 30, 2012.

Table 15 . Summary of WY2012 annual dissolved oxygen (DO) levels at outflow

stations for each STA compared to the site -specific alternative criteria (SSAC).
Outflow No. of Mean SSAC Limit
STA Station Sam. les Mean = SD*  Minimum Maximum Annual Classification
P SSAC Limit ?
STA-1E S362 52 6.26 + 1.26 341 10.20 2.85 Above
G251 52 2.27 +1.50 0.33 6.48 2.25 Above
STA-1W
G310 52 5.31+1.41 2.42 8.43 2.06 Above
STA-2 G335 52 4,76 +1.32 2.39 8.54 2.25 Above
G376B 53 5.24 + 1.56 2.47 8.49 2.46 Above
G376E 53 5.65+ 1.70 2.90 9.24 2.54 Above
G379B 53 471 +1.45 1.80 8.72 2.69 Above
STA-3/4
G379D 53 5.37 £ 1.64 1.71 8.93 2.82 Above
G381B 53 5.33+1.74 1.37 8.77 3.04 Above
G381E 53 5.49+1.79 2.17 9.26 3.17 Above
G344A 52 3.94 + 2.37 0.65 8.61 2.22 Above
G344B 52 3.74 + 2.25 0.85 9.15 2.40 Above
G344C 44 3.99 + 2,55 0.63 9.56 2.48 Above
STA-5
G344D 44 3.63+2.26 0.65 9.04 2.64 Above
G344E 37 1.42 + .85 0.33 4.16 2.52 Below
G344F 37 1.51+.70 0.50 3.16 2.57 Below
G354C 36 2.46 + 2.04 0.15 7.74 2.78 Below
STA-6
G393B 36 243+ 1.76 0.43 7.26 2.94 Below
Note: ! Arithmetic mean + standard deviation (SD)

2 SSAC limit derived using the equation derived by Weaver (2004) which calculates the limit using water
temperature and time of day data recorded at each monitoring location during each monitoring event.

% SSAC limit indicates whether the mean annual DO level measured at an outflow station was above or
below the SSAC limit. To be above the SSAC limit, mean annual DO must be equal to or greater than the
mean annual SSAC limit. Note: In this table, data below the limit are denoted in bold.

STA-1E and STA-1W EFA Permit No. 0279499-001-EM; STA-2 EFA Permit No. 0126704-005-EM; STA-
3/4 EFA Permit No. 0192895 and NPDES Permit No. FL0O300195; STA-5 EFA Permit No. 0131842-006-
GL; and STA-6 EFA Permit No. 0236905-001 (PATS No. 262918309).
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Approximately 50 percent of the DO measurements at these two monitored stations were
collected during no flow conditions (i.e., stagnant conditions). DO levels measured at the two
outflow stations of STA6 from Julyi October2011 areconsidered to beepresentative of the wet
season when surface water temperatures are higher and solubility of oxygen is lower. During this
period, productivity is also higher in the STA as more nutrients are introduced through rainfall
and runoff. AfterOctober 2011, DO concentrations increased as expected as water temperatures
decreased and inflows to the STA decreagagting WY2012, average annual DO levels for
stations G354C and G393Rere 2.46 and 2.43 mg/L, respectively. These annual concentrations
were 0.3 to 0.5 mg/L lower than the SSATaAble 15. Overall, the average DO concentrations
reported for these two outflow stations were higher than énpitevious year by more than
1 mg/L. It is important to note that DO levels reported for S Autflonvs during WY2012 are
not representative of a typical year of operation at this STA.

In addition to assessing STA performance in WY2012 relative to the DO SSAC, a
comparison of STA performance with the SSAC for the past five water years was also performed.
Figure 4 presents the mean annual residual DO levels for STA outflow for WY2082012.

When mean annual DO levels are greater than the SSAC, the mean annual residuals (or difference
between mean annual DO levels and SSAC) are positive (or greater tbanAteoutflow

stations at STALE, STA2, and STA3/4 and one outflow stations at STAV (e.g., G310) had
positive residuals and exhibited continued improvement in DO levels since WY2007. In addition,
outflow stations at STAW, three stations in STB, and two stations in STA& exhibited
improved DO levels.

Compliance with the DO SSAC at marsh stations is analyz&tblmme |, Chapter 3A A
summary table for individual marsh stations in the Arthur R. Marshall Loxahatchee National
Wildlife Refuge (Refuge)Water Conservation Areas (WCAs) 2 and 3, and Everglades National
Park (ENP or Park) is provided Wolume |, Appendix 3A3. Based on the results of the SSAC
analysis, 10 marsh stations did not pass the DO SSAC assessment in WY2012. These stations are
LOX16, LOXAL105, LOXA124, LOXA136, X1 and Z1 (Refuge); Fland F2 (W&, and
CA316 and CA38 (WCA3). All marsh stations in the ENP exceeded calculated SSAC limits.

As discussed in Vaime |, Chapter 3Athree stations in the Refuge (LOXA124, Xdhd X4)
that dd not pass compliance with the DO SSAC were only sampled one time theingporting
period(January 5, 2012}However, it should be noted that data comparison of these stations (i.e.,
single measurement per location) to the DO SSAC may not be appropriate to affirm DO
compliance.Another station in the Refuge that did not meet the SSAC limit is marsh station
LOX16, located in the southern portion of the Refuge close to th@ASstructure and 28
kilometers (km) from STALW and STALE discharges. The annual average DO concentrations
for this station (mean = 2.14 mg/L) was lower than the annual SSAC limit by apptelyirdat
mg/L. Based on the DO levels of neighboring stations (LOX15 = 3.96 mg/L and S10C = 7.03)
and its proximity to the STAW and STALE dischargessgeFigure 3A1 in Volume |, Chapter
3A), it is notlikely that the discharge from either STA resuliedthe depressed DO levels
observed at LOX16.

Two marsh stations (LOXA105 and LOXA136), located along downstream transects from
STA-1W and STAI1E, respectively, did not meet the DO SSAC during WY2012. These two
stations are located approximately 1.0 knmfrine STA outflows and approximately 0.7 km from
the rim canal feeFigure 3A1 of Volume I, Chapter 3A Water quality sampling at these two
stations did not start until mifleptembef011 due to dry conditionsr water depths less than
10 cm. Most of te DO measurements were made during the period from Novembé&rAjpil
2012. Figure 5 compares the DO concentrations for stations along the two STA downstream
transects. It is evident from the plots that LOXA105 and LOXA136, which are tbuater 1
km from the rim canal, exhibited the lowest average DO concentrations of all transect stations.
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DO concentrations at these two stations averaged 2.92 mg/L at LOXA105 and 2.68 mg/L at
LOXA136 (see Volume I, Appendix 3A3). Rim canal DO concentrations averaged
approximately 5.6 mg/l.which are comparable to mean annual DO from SEAand STALW.
Transect stations located more than 1 km from the rim canal exhibited higher DO concentrations
and were in compliance with the DO SSAC.

Marsh stations F1 and F2 in WEAhad a mean annual DO level of 3.0 mg/L and 2.3 mg/L
(or 0.4 and 0.9 mg/L below the SSAC limit; Séelume |, Appendix 3A3), respectively. These
marsh stations are located 2 km and 4 km downstream of10€ Structure, respectively, and
approximately 14 ik east of the STAR discharge canal,-& (seeFigure 3A2 of Volume I,
Chapter 3A. Based on the location of both stations, it unlikely that DO levels measured at these
stations were influenced by discharges from ST A'he two marsh stations in WEA(CA316
and CA38) are also not believed to have been influence by STA discharges. Both stations are
approximately 2&m from the nearest STA dischargeee Figure 342 of Volume |, Chapter
3A). In addition, all other marsh stations located around these twd statsons exhibited mean
annual DO levels above the SSAC limit. The depressed DO levels may reflect natural processes
as well as localizedffects.
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Figure 4 . The mean annual residual DO plots at STA outflow stations from

WY2007 TWY2012. Mean annual residuals were computed as the difference
between the mean annual DO and mean annual SSAC. Negative residuals
indicate that an outflow station was below the SSAC limit, while positive
residuals indicate that an outflow station was above the SSAC limit.
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Figure 5 . DO concentrations at monitoring stations located

along transects downstream from STA -1W and STA -1E during WY2012.
The two top graphs show annual mean DO concentrations (+ SD) plotted
with distance from the rim canal for the STA -1W (A) and STA -1E (B) transects.

The two graphs on the bottom show monthly DO concentrations at each
station along the STA -1W (C) and STA -1E (D) transects.

Mercury

During WY2012, there were no violations dfet Florida Class Ill numerical water quality
standard of 12 nanograms (ng) of total mercury per liter (THg/L) at any STA. The total outflow
mercury load was lower than the inflow load. Surface water samples are collected-TESTA
STA-2, and STA-5 for total mercury (THg) and methylmercury (MeHg) analysi® water
samplesvere collected in STA due to the @Gmpartment Guild-out construction. Surface water
mercury monitoring within STAW and STA3/4 was terminated in accordance with the
guidelines listedn the Protocol for Monitoring Mercury and Other Toxicants (SFWMD and
FDEP, 2011) (see Attachment Qurrently, nercury monitoring in STALE is in Phase 2, Tier 1
(note that aequest to move to Phase 3, Tiewdssubmitted tahe FDEP fortheir approv§, and
STA-1W is in Phase 3, Tier &TA-2 is currently inPhase 2, Tier 1 (note thaquest to move to
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Phase 3, Tier 3 for Floways 1, 2, and 3 and for Cell 4 was submittedh® FDEP for their
approval).STA-3/4 is in Phase 3, Tier 2; STAnorthernand central flowwvays are in Phase 3,
Tier 3; STAS5 Southern Flowvay is in Phase 2, Tier 1; ST® Cels 3 and 5, are in Phase 3, Tier
3; and STA6 Section 2 is in Phase 2, Tiker

During WY2012, the annual average mercury concentrations in mosquit@estnblsia
affinis) and sunfishl{epomisspp.) from all interior STA locations were similar to those in 2011.
The lowest THg concentration in mosquitofish was found in Sf#Aand STA5 while the
highestwas found in STA6. For sunfish, the lowest THg contextion was found in ST/&A/4
and the highest was found in STi&. For largemouth bass (LMBJicropterus salmoidgs
sample collection was unsuccessful in SFAand STA6. The lowest THg concentration was
found in STA2 and the highest was found in SBA. Based on U.S. Fish and Wildlife Service
(USFWS) and USEPA predator protection criteria,-ggling wildlife foraging within all STAs
appear to be at an overall moderate risk to mercury exposure. STA mercury performance criteria
are evaluated on an annuadsis. If respective action levels are exceeded, then corrective
measures are taken in accordance with the F&tfPoved monitoring plans. Additional
information on fish mercury concentrations, including spatial and temporal trends within and
downstream beach STA, are presemitén Attachment C

Rotenberger Wildlife Management Area Restoration and
STA Transect Monitoring

The District monitors adjacent wetland areas that receive discharges from the STAs, which
include the Refuge (adjacent to STE& and STALW), WCA-2A (adjacent to STA), and the
Rotenberger Wildlife Management Area (adjacent to $yAFigure 1). Water and sediment
quality, flow, stage and vegetatiadata are collected at inflow points and along prescribed
transects to assess changes ind@éns as water moves south. In accordance with the annual
reporting requirements of related permits, these W22latta are provided in Attachment D.
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Attachment A:
Specific Conditions and
Cross - References

Tables A1 throughA-4 provide specific conditions, actions taken, and crosferencedor
Stormwater Treatment rBas (STAS) constructed under the Everglades Forever Act (EFA).
Table A-1 provides this information for both STA West (STALW) and STAL East (STALE),
operation of which is authorized Wlorida Department of Environmental Protection (FDEP)
permit rumber 027949901-EM. STA-2 (FDEP permit 012670808-EM) andSTA-3/4 (FDEP
permit 0192895) information is provided ifiables A2 and A-3, respectively Table A-4
provides this information for both STA and STA6, which are authorized by FDEP
permit 0131842D09-EM.

App. 3 -1-28



2013 South Florida Environmental Report

Appendix 3 -1

Table A -1. Specific conditions, actions taken, and cross

West (STA -1W) and Stormwater Treatment Area 1 East (STA

-references presented for
-1E) projects (EFA permit 0279499

the Stormwater Treatment Area 1

-001 -EM) in this report

Reported in the 2013 SFER in:

Csoaedciltfilcfn Description Apé)#;::é)le Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume Ill, Appendix 3-1)
Table Narrative (page #'s) Figure Attachment
Repairs to multiple existing water
Operational control structures in STA-1E; removed
I 500 feet berm in Eastern Flow-way . .
6 gr:]r’:‘)r:/:énnﬂle;r:fsand Stabilization PSTA Project; vegetation V1:2,16-20, 24 V1:7,13
enhancements in STA-1E and STA-
1w
8 STA Ope_rlatlo.n Plan Stabilization | No modifications made in WY2012
and Modifications
Minimum Water .
8A Level Targets to Stabilization Isr;:gltzmizgted drought contingency V1: 11
Avoid Dryout 9
Responding to Drought contingency water levels
8B D (Eut Congditions Stabilization | implemented; supplemental water V3: Table B-1 V3:11,V1:11, 18, 24 V1.8 V3:B
b delivery from Lake Okeechobee
8C Maximum Water ALL Water Ieve[s_momtored daily under V18,9
Level Targets inflow conditions
8D Operational Envelope | Stabilization V3: 10 V3: 11
Flows and loads and outflow
Phosphorus Untake concentrations for each flow-way are
8E o tin?ization P Stabilization | evaluated weekly and if feasible, 4
P adjustments are made to the flow-way
loadings.
8F Hydropaﬁern Stabilization | On-going V3:D
Restoration
Source Control Implementation of source control
10A Programs Stabilization P - B V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2
. programs continued as required
Implementation
Source Control Annual performance evaluation has
10B Programs Stabilization p V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2
been conducted and reported
Performance
Source Control
10C Programs Stabilization | Complied with, as required V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2
Improvements
Water Quantity and I~ NA; no adverse impacts on adjacent
u Flooding Impacts Stabilization lands.
Phosphorus I .
12 Standard Stabilization | In progress V1: 99
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Table A -1. Continued.
o ) Reported in the 2013 SFER in:
Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume IIl, Appendix 3-1)
Condition Phase : :
Table Narrative (page #'s) Figure Attachment
13 Start-Up Phase Start-Up NA T STAs are in Stabilization V3: 811
Phase
Establishment of NA T STAs are in Stabilization
13A Marsh Vegetation Start-Up Phase
13B Start-Up Monitoring Start-Up NA T STAs are in Stabilization
Phase
Phosphorus Start- NA T STAs are in Stabilization
13C Up Test Start-Up Phase
Discharge NA T STAs are in Stabilization
13D Operation Start-Up Phase
Initiation of Flow-
Way (Stabilization
13E and Routine Stabilization | Ongoing V1: 1; V3: 10, 13 V115, 22 V1: 6,12
Operation) and
Discharge and
Monitoring
Submit strategies and timelines
for corrective actions, as needed.
S I Assess total phosphorus (TP) . . .
14 Stabilization Phase Stabilization trends, annually. Remedial V3: 9,10 V1: 15, 22 V1: 6,12
measures for no positive trend
annually.
Routine Operation . NA - STAs currently are in
15 Phase Routine Stabilization Phase
Application of
16 Interim Effluent Stabilization V3: 8,9, 10 V3:8,11,16 V3:3
Limit (IEL)
Test compliance
16A versus flow above Stabilization | NA
specified minimum
stages
IEL shall not apply
during years with P NA T annual rainfall total was
168 rain in excess of Stabilization found to be below the maximum
maximums
Deemed in
compliance unless
16C exceeds IEL as Stabilization Complied with in this report V3: 10

flow-weighted
annual average
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Table A -1. Continued.

Reported in the 2013 SFER in:

Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume IIl, Appendix 3-1)
Condition Phase - :
Table Narrative (page #'s) Figure Attachment
Internal
17A Improvements and Stabilization See 17A(1) and 17A(2) below
Enhancements
17A@) | STAIW Stabilization | Conducted vegetation V1 24 13
Enhancements management activities
STA-1E I Conducted vegetation . .
17A@2) Enhancements Stabilization management activities V1:16-17, 19 VL7
Convert STA1E to .
17B(1) | Flow-Through Stabilization | 2%t :L?/";]Wﬁy PSTA partial V1: 16 V17
Operations
17B(2) L-8 Diversion Stabilization NA at this time
17B(3) | Additional Stabilization | NA at this time
Treatment Area
Conveyance e STA-1E Eastern Flow-way PSTA X i
178(4) Improvements Stabilization partial berm removal Vi 16 VL7
Evaluated relationship between
Water Quality- effluent load and Arthur R.
18 Based Effluent Stabilization Marshall Loxahatchee National
Limits (WQBEL) Wildlife Refuge TP (separate
submittal), one-time
Oberational Compared actual to design inflow
19 Er?velo o Stabilization loads to evaluate effect on V3: 10 V3: 8,11
P performance (see 8D, above)
Conditions for
Parameters other
than Total - . V3: 16-18, 51, 55, 62, .
20 Phosphorus: Stabilization V3: 12-14 69,74, 78 V3: 4
Comparison of
Outflows to Inflows
If annual average
outflow
concentration does
not cause Refuge > A .
20A water quality Stabilization V3: 11,16
standard (WQS),
deemed in
compliance
If not A but outflow
20B < inflow, deemed in Stabilization V3: 13,14 V3: 11,16

compliance
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Table A -1. Continued.

o ) Reported in the 2013 SFER in:
Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume IIl, Appendix 3-1)
Condition Phase : :
Table Narrative (page #'s) Figure Attachment
If not A or B, then
20C deemed in non- Stabilization V3: 13,14 V3:11,16
compliance
Dissolved Oxygen,
evaluate
compliance with
21 site-specific Stabilization V3:15 V3: 20723 V3: 4
alternative criteria
on annual basis
using statistics
Public Health, I .
22 Safety or Welfare Stabilization On-going
23 Factors Outside of | o puization | See 23A, 23B, 23C, & 23D below.
Permittee's Control ’ ! ’ ’
Dryout conditions occurred
23A Anomalous Rainfall Stabilization although rainfall not considered V3: Table B-1 V1: 11,18, 24 V3. B
anomalous (see 8A and 8C)
23B Random Variation Stabilization None during WY2012
Lake Okeechobee and Water
23C Other Factors Stabilization Conservation Area 3A were below
regulation schedule
23D Emerggncy Stabilization NA; no emergency conditions
Conditions experienced
Monitoring for Best Management
24 Turbidity Monitoring Stabilization Practices and WQS compliance
(separate submittal), quarterly
25 Monitoring Program Stabilization Monitoring complied with
25A Long-Term Plan Stabilization V1:97-99 V1: App. 5-7
Aerial Vegetation
25A(1) Photographs and Stabilization V1:4,6 V1:19-21, 25-27, V1:10,15-16 V1: App. 5-5
Mapping
25A(2) Mercury Stabilization V3: 26-27 V3: Att. C
. o Entire Ch 5; Research
Routine Monitoring e V1:1,3,5 S E7.0F N S V1. 2-3, 6, 12; V3:
25A(3) and Research Stabilization V3: 10, 13-15 V1: 57 95? Monitoring 25
V3: 7-27
. . I NA; None occurred during
26 Diversions Stabilization WY2012
STA-1W Diversion I NA; None occurred during .
26A Limit Stabilization WY2012 V3: 11
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Table A -1. Continued.
o ) Reported in the 2013 SFER in:
Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume IIl, Appendix 3-1)
Condition Phase - :
Table Narrative (page #'s) Figure Attachment
STA-1E Diversion T NA; None occurred during .
26B Limit Stabilization WY2012 V3: 11
27 Transects 1W Stabilization V3: 24 V3:D
28 Transects 1E Stabilization V3: 24 Vv3:D
Dike and pump inspections
reports (semiannually). Levee and
structure reports (annually).
These reports are submitted
29 Inspection Reports Stabilization under separate cover. The
WY2012 annual levee and
structure inspection reports were
received by the FDEP in July
2012.
30 Annual Monitoring Stabilization All requirements were complied V1: Ch5, V1: Ch5, V1: Ch5, V1: Ch5,
Reports with. V3: App.3-1 V3: App.3-1 V3: App.3-1 V3: App.3-1
Quality .
30A Assurance/Quality Stabilization ?(I)In?A“/égcwﬁehquwements were V3:B, C
Control p '
30B Water Quality Data Stabilization V3: B
Performance . V3:10,13,14 V3:8,11,16718,20-23 )
30C Evaluation Stabilization V1135 V1:5, 13, 22 V1:2-4,6, 12
30D Hertyc_lde and _ Stabilization All h_erb{ude and pesticide Va3 E
Pesticide Tracking applications were recorded.
Implementation I
30E Schedules Stabilization NA
Removal of I NA; No parameters were removed
81 Parameters Stabilization during WY2012
Addition of I NA; No parameters were added
32 Parameters Stabilization during WY2012
Emergency Suspended sampling for Cell 1A
34 Suspension of Stabilization due to dryout conditions from V3: Table B-1 V3: B
Sampling March 177August 18, 2011
35 Permit Renewal Stabilization NA for WY2012
Permit Modification . .
I NA; No permit modifications
36 for STA Stabilization ! ’
Optimization occurred during WY2012
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Table A -2. Specific conditions, actions taken, and cross -references pre sented for the
Stormwater Treatment Area 2 (STA -2) project (EFA  permit 0126704 -008 -EM) in this report
. . Reported in the 2013 SFER in:
Specific Description Applicable Action Taken (Note: "V1" = Volume I, Chapter 5; "V3" = Volume IlI, Appendix 3-1)
Condition Phase : :
Table Narrative (page #'s) Figure Attachment
3 Public Use Stabilization V1: 96-97
Project Construction T I .
5 Compartment B Build-Out Stabilization | Currently under way V1: 3, 30
6 Operation and Maintenance Stabilization V1.2 V1:29, 32
Vegetation and Operational . . . . .
9 Enhancements Stabilization V1:8,V3:9 V1: 32 V1: 21-23
. Operations Plan incorporating
11 ‘E’A-g'gmci F;?i';?rtlfn Plan and Stabilization | Compartment B build-out
completed August 2012
11A Mlnlmgm Water Level Targets Stabilization Drought contingency strategies V1: 11, 30 V1: 19, 20
to Avoid Dryout were implemented
Responding to Dryout A Drought contingency strategies . ) . .
11B Conditions Stabilization were implemented V3: Table B-1 V1: 11, 30 V3:B
11C Maximum Water Level Targets Stabilization Water 'Ievels monl_tqred daily
under inflow conditions
11D Operational Envelope Stabilization V3: 10 V3: 11
Flows, loads, and outflow
concentrations for each flow-
Phosphorus Uptake I way were evaluated weekly .
11E Optimization Stabilization and, when feasible, V1:29,32
adjustments were made to the
flow-way loadings
11F Operational Plan Modification Stabilization | Complied with as required
12 Hydropattern Restoration Stabilization V3:D
Implementation of source
13A lSource Cont_rol Programs Stabilization | control programs continued as V1: Ch.4 & App.4-2 V1:Ch.4 & App.4-2 | V1:Ch.4 & App.4-2
mplementation )
required
Source Control Programs Annual performance evaluation
13B 9 Stabilization | has been conducted and V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 | V1: Ch.4 & App.4-2

Performance

reported
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Table A -2. Continued.

Reported in the 2013 SFER in:

Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume IIl, Appendix 3-1)
Condition Phase - :
Table Narrative (page #'s) Figure Attachment
Source Control
13C Programs Stabilization |Complied with as required V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2
Improvements
14 Minimize Wetland Stabilization |Ongoing V3:D
Impacts
Water Quantity and — NA: No adverse impacts on adjacent
15 Flooding Impacts Stabilization lands
16 Phosphorus Standard | Stabilization |In progress
NA T Compartment B cells hydrated; no
e Start-Up Phase Start-Up |\ ater quality sampling in WY2012.
; Ongoing: Comp. B vegetation control
17a | EStablishment of Start-Up  |and grow-in of desired wetland V18 V1:30-33 V1:21-23 V1: App. 55
Marsh Vegetation .
vegetation
o NA T Compartment B cells hydrated; no
178 Start-Up Monitoring StartUp | vater quality sampling in WY2012.
Phosphorus Start-Up NA T Compartment B cells hydrated; no .
e Test Start-Up water quality sampling in WY2012. va:8
. . NA T Compartment B cells hydrated; no .
17D Discharge Operation Start-Up water quality sampling in WY2012. V3:8
Initiation of Flow-Way
(Stabilization and .. .
17E Routine Operation) Stabilization yv:tércﬂggazgnrﬁn:ir? Cii”\jv:](yzdc;itzed’ no
and Discharge and q Y piing ’
Monitoring
Submit strategies and timelines for
corrective actions as needed. Assess
18 Stabilization Phase Stabilization |total phosphorus (TP) trends annually. V3:9,10
Remedial measures for no positive trend
annually
Routine Operation ) NA T STA currently is in Stabilization
19 Phase Routine Phase
20 Operational Envelope | Stabilization Compare actual to design inflow loads to V3: 10 V3:11
evaluate effect on performance
Factors Outside of I
21 Permittee's Control Stabilization |See 21A, 21B, 21C, & 21D below
Dryout conditions occurred, although
21A Anomalous Rainfall Stabilization |rainfall was not considered anomalous V1: 30 V1:19

(see 11A and 11B, above)
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Table A -2. Continued.

Specific
Condition

Description

Applicable
Phase

Action Taken

Reported in the 2013 SFER in:
(Note: "V1" = Volume |, Chapter 5; "V3" = Volume IIl, Appendix 3-1)

Table

Narrative (page #'s)

Figure

Attachment

21B

Random Variation

Stabilization

NA; None during WY2012

21C

Other Factors

Stabilization

Lake Okeechobee and Water
Conservation Area 3A were below
regulation schedule

21D

Emergency
Conditions

Stabilization

NA: no emergency conditions
experienced

22

Conditions for
Parameters other
than Total
Phosphorus:
Comparison of
Outflows to Inflows

Stabilization

V3:13-14

V3: 16-18,
51,55,62,69,74,78

V3: 4

V3:C,D

22A

If annual average
outflow concentration
does not cause Arthur
R. Marshall
Loxahatchee National
Wildlife Refuge >
water quality
standards (WQS),
deemed in
compliance

Stabilization

V3:11,16

V3:D

22B

If not A but outflow <
inflow, deemed in
compliance

Stabilization

V3:13,14

V3:11,16

22C

If not A or B, then
deemed in non-
compliance

Stabilization

V3:13,14

V3:11,16

23

Dissolved Oxygen

Stabilization

V3: 15

V3: 21-24

24

Turbidity Monitoring

Stabilization

Monitoring for Best Management
Practice and WQS compliance
(separate submittal) quarterly

25

Monitoring Program

Stabilization

Monitoring complied with

25A

Long-Term Plan

Stabilization

Compartment B construction, continued
vegetation conversion in Cell 1B

V3:9

V1: 30, 97-99

V1: App. 5-7

25A(1)

Aerial Vegetation
Photographs and
Mapping

Stabilization

V1:8

V1: 32

V1:21-23

V1: App. 5-5

25A(2)

Mercury Monitoring
Program

Stabilization

V3: 26-27

V3:C
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Table A -2. Continued.

Reported in the 2013 SFER in:

Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume IIl, Appendix 3-1)
Condition Phase - :
Table Narrative (page #'s) Figure Attachment
Routine Monitoring Ch. 5., Research:
25A(3) and Research Stabilization V1:7,13 V1:57-95; V1: 2-3, 18
Program Monitoring V3: 7-27
26 Diversions Stabilization |No diversions occurred during WY2012
Dike and pump inspections reports
(semiannually). Levee and structure
reports (annually). These reports are
27 Inspection Reports Stabilization |submitted under separate cover. The
WY2012 annual levee and structure
inspection reports were received by the
FDEP in July 2012
o8 Annual Monitoring Stabilization All requirements for reporting were V1: Ch5, V1: Ch5, V1: Ch5, V1: Ch5,
Reports complied with V3: App3-1 V3: App3-1 V3: App3-1 V3: App3-1
Quiality Assurance/ I All QA/QC requirements were complied .
28A Quality Control Stabilization with V3:B
28B Water Quality Data Stabilization Vii,7 V1: 28-29 V1: 2-4 V3: B
y V3: 10, 13-15 ' : '
28C Performance Stabilization V3:10,13,14 V3:8,11,16718,20-23 V1:18
Evaluation V1:1,7 V1. 28-29 V3: 4
Herbicide and . .
28D Pesticide Tracking Stabilization V3. E
Implementation I
28E Schedules Stabilization |NA
Removal of I No parameters were removed during
29 Parameters Stabilization WY2012
Addition of I No parameters were added during
30 |parameters Stabilization - |\yv5012
Emergency Suspended monitoring in Cell 1 due to
32 Suspension of Stabilization | dryout conditions from December 12, V3: Table B-1 V3. B
Sampling 2010 to June 29, 2011
33 Permit Renewal Stabilization |NA for WY2012
Permit Modification P No permit modifications occurred during
34 |for STA Optimization | StaPilization |y\o515
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Table A -3. Specific conditions, actions taken, and cross -references presented for the
Stormwater Treatment Area 3/4 (STA-3/4) projects (EFA  permit 0192895 ) in this report
. . Reported in the 2013 SFER in:
Specific Description Applicable Action Taken (Note: "V1" = Volume I, Chapter 5; "V3" = Volume IlI, Appendix 3-1)
Condition Phase = :
Table Narrative (page #'s) Figure Attachment

STA Operation Plan and Post [P
10 Modifications Stabilization No modification in WY2012
10A M|n|'mum Water Level Targets to F_’(_)st ' Implgmented drought V111 V1 26-27

Avoid Dryout Stabilization |contingency strategies

Drought contingency water
10B  |Responding to Dryout Conditions | . [0St [levelsimplemented; V3: Table B-1 V1:38-39, V3: 11 V1: 2627 V3: B
Stabilization |supplemental water delivery
from Lake Okeechobee
: Post Water levels monitored daily .
10€ Maximum Water Level Targets Stabilization |under inflow conditions V126
L Post .
10D Phosphorus Uptake Optimization Stabilization V1: 4, 36-39, 61-68
. Post
10E Hydropattern Restoration Stabilization NA
) P Post NA: No modifications made in
10F Operations Plan Modification Stabilization | WY2012
. Post

11 Hydropattern Restoration Stabilization NA

Best Management Practices Post
12A (BMP) Implementation and S V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2

T Stabilization
Monitoring
. Post . . .
12B BMP Fluctuations Stabilization V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2
Post . . .

12C BMP Performance Stabilization V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2
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Table A -3. Continued.

o ) Reported in the 2013 SFER in:
Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume III, Appendix 3-1)
Condition Phase : :
Table Narrative (page #'s) Figure Attachment
13 Minimization of Wetland Impacts post NA: No adverse impacts on
Stabilization |adjacent lands
) ) Diversion occurred in late
Water Quantity and Flooding Post .
14 Impacts Stabilization June/ea_lrly July 2012 to prevent V1: 39
vegetation damage
Dike and pump inspections
reports (semiannually). Levee
and structure reports (annually).
Post These reports are submitted
15 Structure Inspection Plan Stabilization under separate cover. The
WY2012 annual levee and
structure inspection reports
were received by the FDEP in
July 2012.
NA T STAis in Post-
16 |Start-Up Phase Start-Up | giapilization Phase
I Stabilization |NA T STAis in Post-
o Stabilization Phase Phase Stabilization Phase
Post-Stabilization/Normal Flow- Post- o
18 Through Operation Stabilization Criteria met for WY2012
Conditions for Parameters other
than Total Phosphorus: Post . V3: 16-18, 51, 55, 62, . .
19 Comparison of Outflows to Stabilization V313,14 69, 74,78 va:4 va:Cb
Inflows
If annual average outflow
concentration does not cause or
19A contribute to violations of Post V3: 13.14 V3: 16.18
applicable Class Il water quality Stabilization T T
standards, deemed
in compliance
If not A but outflow < inflow, Post . .
198 deemed in compliance Stabilization V313,14 V3:16,18
19C If not A or B then deemed in Egst _ V3: 13,14 V3: 16,18
non-compliance Stabilization
Dissolved Oxygen, evaluate
compliance with site-specific Post . o1, .
20 alternative criteria on annual Stabilization Ve 15 V3:21-24 Vv3:45
basis using statistics
22 Factors Outside of Permittee's Post See 22A, 22B, 22C, 22D, &
Control Stabilization |22E, below.
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Table A -3. Continued.
o ) Reported in the 2013 SFER in:
cso%edC.Itf.Icfn Description Apgllqlgsagle Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume Ill, Appendix 3-1)
Table Narrative (page #'s) Figure Attachment
Dryout conditions occurred
. Post although rainfall not considered .
22A Anomalous Rainfall Stabilization |anomalous (see 10A and 10B, V1:38-39
above)
22B Natural Background StabF:I(i)zS:;tion NA
i Post . .
22C Random Variation Stabilization NA; None during WY2012
22D |Vegetation Conditions Stagl‘i’zs;ion V1: 38-40 V1: 27-30 V1: App. 5-5
Post NA: no unavoidable legal
228 Other Factors Stabilization | barriers or restraints in WY2012
23 Emergency Conditions Statl):i’I(istetltion Diversion occurred in WY2012 V3:11 V1: 2,39
25 Permit Modifications for Post NA - No permit modifications
Technological Advances Stabilization |occurred during WY2012
26 Permit Modifications for Design Post NA - No permit modifications
Changes Stabilization |occurred during WY2012
27 Permit Modifications for Long- Post NA - No permit modifications
Term Compliance Stabilization |occurred during WY2012
29 Monitoring Program Stal;I(i)zsetxtion Monitoring complied with
Aerial Vegetation Photographs Post . . . .
29A and Mapping Stabilization V1:10 V1:40 V1: 29, 30 V1:App. 5-6
208 Research and Monitoring Post V1 13 V1: 57-95
Program Stabilization ) ’
N Post . . . V1: Ch5, V1: Ch5, V1: Ch5, V1: Chb,
30 Annual Monitoring Reports Stabilization All requirements complied with V3: App3-1 V3: App3-1 V3: App3-1 V3: App3-1
Quality Assurance/Quality Post All QA/QC requirements were . .
30A Control Stabilization | met Va7 V3B
30B Water Quality Data Stabz;)zition V1:1 V1: 5-13, 36-38 V1:2,3.4,25 V3:B
. . ) Post V1.1
30C Hydraulic Retention Time Stabilization V3: 10
. Post V1: 1,9, V1:5-13, 36-39 V1:2,3.4,8 25
30D Performance Evaluation Stabilization V3: 10,1314 V3: 81116127 V3:3 4
. - . Post .
30E Herbicide and Pesticide Tracking Stabilization V3: E
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Table A -3. Continued.

Reported in the 2013 SFER in:

Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume III, Appendix 3-1)
Condition Phase : :
Table Narrative (page #'s) Figure Attachment
. Post
30F Implementation Schedules Stabilization NA
Post NA - No parameters were

sl Removal of Parameters Stabilization |removed during WY2012

- Post NA - No parameters were
32 Addition of Parameters Stabilization [added during WY2012

Emergency Susbension of Post Suspension of sampling at Cell

34 Sam ?in Y P Stabilization | 1A due to dryout from March V3: Table B-1 V3:B

piing 217June 28, 2011
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Table A -4. Specific conditions, actions taken, and cross -references presented for the
Stormwater Treatment Area 5/6 (STA-5/6) projects (EFA permit 0131842 -009 -EM) in this report

o . Reported in the 2013 SFER in:
Specific Description Applicable Action Taken (Note: "V1" = Volume I, Chapter 5; "V3" = Volume IlI, Appendix 3-1)
Condition Phase : :
Table Narrative (page #'s) Figure Attachment
3 Public Use Stabilization V1: 96-97
4 Project Construction - Stabilization |Currently under way V1:52-53 V1: 37
Compartment C
5 Operation and Maintenance Stabilization V1: 49-50, 54
Vegetation and Operational I . . .
8 Enhancements Stabilization V3:9 V1: 2,54 V1: 38, 39
STA Operation Plan and - NA: Integrated Operations
10 Modifications Stabilization Plan was written 10/2008
10A  |Minimum Water Level Targets | gy piiization V1: 11, 49-50, 52 V1:34
to Avoid Dryout
Responding to Dryout I . . . . .
10B Conditions Stabilization V3:9, B-1 V3: 11, V1: 52 V1: 36 V3: B
10C  |Maximum Water Level Targets| Stabilization |//2ter levels monitored daily V1: 49-50 V134
under inflow conditions ’ '
10D Operational Envelope Stabilization V3: 10 V3: 11
Phosphorus Uptake I . .
10E Optimization Stabilization V1:45-54, 87-88 V1:32-33, 63-66
. I I NA T no maodifications in
10F Operations Plan Modifications | Stabilization WY2012
11 Hydropattern Restoration Stabilization V3: 27 V3:D
Rotenberger Wildlife I ) . .
12 Management Area Restoration Stabilization V3:7 V3: 27 Vv3:D
13 Implementation of Source Stabilization |See 13A, B, C, below.
Control Programs
Implementation of source
134 | Source Control Programs Stabilization | control programs continued | V1:Ch.4 & App.4-2 V1 Ch.4 & App.4-2 | V1:Ch.4 & App.4-2
Implementation as required
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Table A -4. Continued.

o ) Reported in the 2013 SFER in:
Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume III, Appendix 3-1)
Condition Phase - :
Table Narrative (page #'s) Figure Attachment
Source Control Programs A Annual performance evaluation . . .
13B Performance Stabilization has been conducted and reported V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2
Source Control Programs T . . . . ) )
13C Improvements Stabilization | Complied with as required V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2
Minimization of Wetlands — Environmentally sensitive areas .
14 Impacts Stabilization in Compartment C V1: 53
15 Water Quantity and Flooding | o . . |NA T no adverse impacts on
Impacts adjacent lands
16 Phosphorus Standard Stabilization V1: 49 V1: 33
NA T some of the Compartment
17 Start-Up Phase Start-Up | C cells hydrated; no water quality V1: 3, 52-53
sampling in WY2012.
. On-going: Compartment C
17A Eztagg?ir;?ent of Marsh Start-Up | vegetation control and grow-in of V1: 3, 52-53
9 desired wetland vegetation
NA T some Compartment C cells
17B Start-Up Monitoring Start-Up | hydrated; no water quality V3:8
sampling in WY2012.
NA T some Compartment C cells
17C Phosphorus Start-Up Test Start-Up | hydrated; no water quality V3: 8
sampling in WY2012.
NA T some Compartment C cells
17D Discharge Operation hydrated; no water quality V3:8
sampling in WY2012.
Inltlat!qn O.f Flow-Way . NA T some Compartment C cells
(Stabilization and Routine I . .
17E . . Stabilization | hydrated; no water quality
Operation) and Discharge and o
Monitori sampling in WY2012.
onitoring
Submit strategies and timelines
for corrective actions, as needed.
P Stabilization | Assess total phosphorus (TP) . . .
18 Stabilization Phase Phase trends annually. Remedial V3:9 V1: 49 V1: 32,33
measures for no positive trend
annually
19 Routine Operation Phase Routine NA - STA is in Stabilization
Phase Phase
Compare actual to design inflow
20 Operational Envelope Stabilization |loads to evaluate effect on V3: 10 V3:11
performance annually
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Table A -4. Continued.
o ) Reported in the 2013 SFER in:
Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume III, Appendix 3-1)
Condition Phase - :
Table Narrative (page #'s) Figure Attachment
o1 |Factors Outside of Permitee's | o piiation |see 21A, 21B, 21C, 21D below
Control
Dryout conditions occurred
21A  |Anomalous Rainfal Stabilization |2/though rainfall not considered V1: 4950, 52 V134
anomalous (see 10A and 10B,
above)
21B Random Variation Stabilization | NA - None during WY2012
Culturally sensitive areas in
I Compartment C; no operation B0
21C Other Factors Stabilization until issuance Compartment C V1: 52-53
operating permit
- I NA T there were no discharges .
21D Emergency Conditions Stabilization through G-407 in WY2012 V3:11
Conditions for Parameters
other than Total Phosphorus: I . V3: 16-18, 51, 55, 62, . .
22 Comparison of Outflows to Stabilization V3: 13,14 69, 74, 78 V3: 4 V3:C,D
Inflows
If annual average outflow
concentration does not cause
or contribute to violations of I . .
22A applicable Class Il water Stabilization V3:13, 14 V3: 11, 16, 18
quality standards, deemed
in compliance
If not A but outflow < inflow, A . .
22B deemed in compliance Stabilization V3:13, 14 V3:11,16,18
If not A or B, then deemed in L ) .
22C non-compliance Stabilization V3:13, 14 V3:11,16,18
23 Dissolved Oxygen Stabilization V3: 15 V3: 20724
Monitoring for Best Management
24 Turbidity Monitoring Stabilization | Practice and WQS compliance
(separate submittal) quarterly
25 Monitoring Program Stabilization | Monitoring complied with
Compartment C Build-out;
25A Long-Term Plan Stabilization |vegetation management V3: 9 V1: 52-53, 97-99 V1: App. 5-7
activities
o5a(1) |Aerial Vegettion Stabilization V112 V1:55 V1: 39 V1: App. 55
Photographs and Mapping ’ ’ ’ ’ ’
25A(2) Mercury Monitoring Program | Stabilization V3: 26-27 Vv3:C
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Table A -4. Continued.

o ) Reported in the 2013 SFER in:
Specific Description Applicable Action Taken (Note: "V1" = Volume |, Chapter 5; "V3" = Volume III, Appendix 3-1)
Condition Phase : :
Table Narrative (page #'s) Figure Attachment
Routine Monitoring and A . Research: V1: 57-97 .
25A(3) Research Program Stabilization V1:1,3,5 Monitoring V3: 7-27 V1: 2-3, 32-33
. . A NA T there were no diversions in
26 Diversions Stabilization WY2012
Dike and pump inspections
reports (semiannually). Levee
and structure reports (annually).
These reports are submitted
27 Inspection Reports Stabilization |under separate cover. The
WY2012 annual levee and
structure inspection reports were
received by the FDEP in July
2012
N I All reporting requirements were
28 Annual Monitoring Reports Stabilization complied with
28A Quality Assurance/Quality Stabilization All QA/QC requirements were V3: 7 V3 B
Control met
28B Water Quality Data Stabilization V1:6,7,26 V1: 16,17 V3:B
V1:1, 11 V1: 45-52; 87-88
2 Perf Evaluati ilizati ' ' V1: 2-4, 32- 2-
8C erformance Evaluation Stabilization V3: 10,13.14 V3: 8,11,16718, 20-23 , 32-33, 62-66
Herbicide and Pesticide P . .
28D Tracking Stabilization V3:7 V3: E
28E Implementation Schedules Stabilization V1:49, 52-54,
I NA - No parameters were
29 Removal of Parameters Stabilization removed during WY2012
- I NA - No parameters were added
30 Addition of Parameters Stabilization during WY2012
Suspension of sampling for STA-
Emergency Suspension of 5 for Cells 1A, 2A, 2B, 3A and 3B
32 Samoin ) =4SP Stabilization |and STA-6 Cells 3 and 5 due to V3: Table B-1 V3: B
piing dryout. STA-6 offline due to
construction of Compartment C.
33 Permit Renewal Stabilization | NA for WY2012
34 Permit Modification for STA Stabilization NA - No permit modifications
Optimization occurred during WY2012
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Attachment B:
Supporting Information on Water
Quality Data for the Everglades
STAs and Downstream Transects
for Water Year 201 2

This projectinformation is requiredy Specific Conditios 27, 28, 30(h)and 34of theEFA

permitsfor STA-1W, STA-1E, and STA3/4,andby Specific Conditios 25(b)3 28(b), and 32of
the EFApermitsfor STA-2, STA-5, andSTA-6. This information is also required blye

Administrative Order for ST/A andSTA-6, andunder Findings of Fact Number & each of

theabovementionedSTAS and isavailable upon requesall sampling and monitoringlata
referenced in this attachment were collected, analyzed, repanigdetained in accordance with
Chapter 62160, F.A.CInformation onsuspension and resumption of samplmthe STAsdue

to dryout or construction during WY2012provided in this ttachment inTable B-1.
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Table B-1. STA suspension and resumption of sampling due to dryout or construction during WY2012

(EFA specific condition 34  for STA-1W, STA -1E, and STA -3/4 , and specific condition 32 for STA-2, STA -5, and STA -6)
= 5 Inflow Outflow
2 2
':g a Grab Samples Composite Samples Grab Samples Composite Samples
Z 0
= o o 2 2 Q
5 3 s 2 o0 ° 5 o 8 ° 5 = o B ° o o ® ° 5
ng 13) € o) ° ) c o ° ) 13) = o ° Q € 7o) ° ]
o © > = = O - L e = 2 O - [ > = = L = L e = = L = [
= = g2 g o T 5 = O | > = g2 T O T 5 g2 T o T 5
§< ) 55 og o§ g5 og D§ ) £ 5 og Dé £ 5 o(g D§
s 2 a ® 2 ® o) ® 2 q ®
STA-1E 1 3/9/2011 S363C Yes | 3/17/2011 | 7/18/2011 | No - - S364A Yes 3/17/2011 | 7/18/2011 No - -
STA-1E 1 | 1/27/2012 | S363C Yes 2/6/2012 No - - S364A Yes 2/6/2012 No - -
S365A
STA-1E 2 1/27/2012 | S364A Yes 2/6/2012 No - - S365B Yes 2/6/2012 No - -
STA-2 1 | 12/8/2010 | G329B Yes | 12/22/2010 | 6/29/2011 | No - - G330D Yes |12/22/2010 | 6/29/2011 No - -
STA-2 4 | 12/1/2010 | G337A Yes | 11/23/2010 No - - G368 Yes | 11/23/2010 No - -
G374B G375B
STA-3/4 | 1A | 3/10/2011 G374E Yes | 3/21/2011 | 6/28/2011 | No - - G375E Yes 3/21/2011 | 6/28/2011 No - -
*
STAS | 1A | 121812010 | Soioh' | Yes |12/20/2010 | 6/29/2011 | No - - - No - - No - ;
G342C* G343F
STA-5 2A | 12/8/2010 G342D* Yes | 12/29/2010 | 6/29/2011 | No - - G343G Yes |12/29/2010 | 6/29/2011 No - +
G343F G344C*
STA-5 2B | 3/16/2011 G343G Yes | 12/29/2010 | 6/29/2011 | No - - G344D* Yes 3/23/2011 | 6/29/2011 No - -
G342E* G343l
STA-5 3A | 12/8/2010 G342F* Yes | 12/29/2010 | 7/13/2011 | No - - G343] Yes | 12/29/2010 | 7/13/2011 No - -
G343l G344E
STA-5 | 3B | 12/8/2010 G343] Yes | 12/29/2010 | 7/13/2011 | No - - G344F* Yes | 12/29/2010 | 7/13/2011 No - -
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Table B-1. (Continued)
= Inflow Outflow
T o
=2
_ g ?, Grabs Samples Composite Samples Grab Samples Composite Samples
E |3 4% o o
@ o= ‘;3, o 8 5 el o 8 5 el ‘:JJ o8 k5 o o8 k5 el
w= S £T 03 o 2 £T 03 » 2 S £T 0o o 2 £0 03 W 2
2 5 |28| &% §5 |2s| Es | 85| & |23| =% 55 |25| =3 | &5
o £ 3 53 g £ 3 53 g £ 3 53 g £ 3 S 3 a3
DA 1) e DA 1) e SN %) e Da 1) e
G342A* G343B
STA-5 | 1A | 3/28/2012 G342B* Yes 4/3/2012 6/13/2012 | No - G343C Yes 4/3/2012 6/13/2012 | No - -
G342C* G343F
STA-5 | 2A | 3/28/2012 G342D* Yes 4/3/2012 6/13/2012 | No - G343G Yes 4/3/2012 6/13/2012 | No - -
G342E* G343l N/A
STA-5 | 3A | 3/28/2012 —G342F* Yes 4/3/2012 No - G343J Yes 4/3/2012 No - -
G343l N/A G344E*
STA-5 | 3B | 3/28/2012 G343] Yes 4/3/2012 No - G344F* Yes 4/3/2012 Yes | 4/3/2012
STA-6 2 12/1/2010 | G396B* | Yes | 11/23/2010 Yes | 11/23/2010 G352B* | Yes | 11/23/2010 No - -
STA-6 3 12/8/2010 | G353C | Yes | 12/29/2010 | 6/30/2011 | No - G393B* | Yes | 12/29/2010 | 6/30/2011 | No - -
STA6 | 5 | 120812010 | Soo9% | Yes | 12/20/2010 | 6/30/2011 | No - G354C* | Yes | 12/29/2010 | 6/30/2011 | No - -
STA-6 5 3/13/2012 | G353C | Yes | 3/28/2012 No - G393B* | Yes | 3/28/2012 Yes | 3/28/2012
STA6 | 3 | 3/13/2012 §335533§c Yes | 3/28/2012 No - G354C* | Yes | 3/28/2012 Yes | 3/28/2012

* = Permit compliance site

A = Suspension due to construction of the Compartment C build-out

= Hg Monitoring has also been suspended at these structures
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Attachment C
Annual Permit Compliance
Monitoring Report for
Mercury in the STAS

Ben Gu and Nicole Howard

Contributors: Joseph Claude, Robert Berretta,
Melvin Burnside Luis Canedo, Denise Gierhart, Jeffery Johnson,
ZdzislawKolasinski, James Lappert, Kevin Nicholas, Deena Ruiz,
Erik TateBoldt, and Erik Wollmar

In addition to the information provided in this attachment, additional supplemental information
is required bySpecific Conditios 27, 28, and 30()f the EFA permitfor STA-1W, STA-1E,
and STA3/4,andby Specific Conditios 25(b)3 and 28(byf the EFApermitsfor STA-2,
STA-5, andSTA-6. This information is also required Itiye Administrative Order for STA
andSTA-6, andunder Findings of Fact Number &y each 6the abovementionedSTAS
and isavailable upon request.

KEY FINDINGS AND OVE RALL ASSESSMENT

This report summarizes data from compliance monitoring of mercury (Hg) storage, reduction,
release, and biomagnification in the Stormwater Treatment Areas ($drA8Jater Year 2012
(WY2012) (May 1, 2010April 30, 2012). Key findings are as follows:

1. All STAs: There were no violations of the Florida Class Ill numerical water quality standard
of 12 nanograms (ng) of total mercury per liter (THg/L) during the rampstear at any of
the STAs and the projects have met all action level requirements listed in the Protocol for
Monitoring Mercury and Other Toxicants (SFWMD and FDEP, 2011). With the exception of
one out of range largemouth bass in S3/A, total mercury aacentrations in mosquitofish,
sunfish, and largemouth bass in STA interior stations for WY2012 did not exceed U.S. Fish
and Wildlife Service (USFWS) and U.S. Environmental Protection Agency (USEPA)
predator protection criteria.

2. STA-1W: Since its start ahe Everglades Nutrient Removabject in 1994, methylmercury
(MeHg) biomagnification in resident largmdied fish such as sunfishLgpomis spp.)
and largemouth bas#/{cropterus salmoidgsin STA-1W has remained relatively constant
over the monitoringperiod at levels almost an order of magnitude lower than those observed
in fish from downstream Everglades sites and lower than the other $eAsury levels in
STA-1W in fish across trophic levels did not pose a threat toeing wildlife based on
USFWS and USEPA predator protection criteria. Consistent with the Protocol for Monitoring
Mercury and Other Toxicants (SFWMD and FDEP, 2011), all mercury monitoring
was terminated in STAW in 2009 (see th&hase 3: Operational Monitoringection of
this attachment).
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3. STA-1E: During WY2012, surface water total mercury (THg) and MeHg inflow and outflow
concentrations were comparatively moderate in 9EA THg and MeHg loads in outflow
were less than inflowMercury levels in mosquitofishGambusia holbrookiand sunfish
(Lepomisspp.) from the interior marshes were the third lowest of all STAs. Mercury levels in
largemouth bass in STAE interior werethe lowest among STARegarding risks to fish
eating wildlife, mosquitofish and sunfish (trophic level 2 pfrdm the interior locations did
not exceed the USEPAGSs 77 nanogr ams per gr an
however, mosquitofish and sunfish from the downstream location did exceed the criterion.
All sunfish from the interior marsh of STAE hadmercury concentrations below both
USFWS (100 ng/g) and most sunfish were below USEPA (77 ng/g) criteria for trophic level
(TL) 3 fish. However, nearly all downstream sunfish assayed had concentrations greater than
77 ng/g. All largemouth bass from the inée marsh did not exceed the USEPA criterion
(346 ng/g) for TL 4 fish species. No largemouth bass were collected from the downstream
site due to lack of fish under drought conditions.

4. STA-2: During WY2012 in STA2, both THg and MeHg were among the lowest
concentrations in both inflow and outflow relative to other STAs. Although THg and MeHg
were at the highest loading rates among STAs, -3Tdisplayed the highest MeHg load
reduction.The THg level in mosquitofish from SFA marsh interior was the lowest ang
actively monitored STAsSunfish and largemouth bass THg concentrations from interior
cells were also the lowesAll mosquitofish within and downstream of STA contained
mercury levels less than both the USFWS and USEPA predator protection caitefia 3
speciesTHg levels in all sunfish from the interior and downstream locations were below the
USFWS criterion of 100 ng/g for TL 2 or TL 3 species. Largemouth bass from the STA
interior contained THg level lower than EPA criteri@#§ ng/g) for TL4 fish species while
at downstream, largemouth bass contained THg level greater than the EPA criterion.

5. STA-3/4: Consistent with the Protocol for Monitoring Mercury and Other Toxicants
(SFWMD and FDEP, 2011), THg and MeHg surface water sampling is norloogéucted
in STA-3/4, mosquitofish was sampled on a semiannual frequency and sunfish and LMB
sampling is on a triennial frequency. The average Hg level in mosquitofish fronrfB&TA
was the lowest among STAs and lower than the USEPA criterion (77 ngft)stsin the
STA interior was one of the lowest compared to other STAs and below USEPA criterion.
Sunfish in the downstream site was below USEPA criterion. Largemouth bass in both interior
and downstream exceeded USEPA criter{346 ng/g) but were belo@0 percentPOR all
STA basin and downstream fish THg levels.

6. STA-5: Watercolumn concentrations of both THg and MeHg were comparatively moderate
for the inflows and outflows of STA during WY2012 and well below USEPA surface water
criterion for THg (12 nf.). At the outflow, there was a net reduction of THg but not for
MeHg due to a single high MeHg concentration. Mosquitofish collected from-55TA
WY2012 contained moderate annual mean mercury levels, compared to the other STAs. The
average annual mosdofish composite for WY2012 and each individual mosquitofish
composite for all locations within STB did not exceed the POR 75th percentile for all
downstream Everglades sampling locations. Mosquitofish THg level at outflow was the
lowest among all STA dflow/downstream stations. Sunfish collected from the interior
marsh contained one of the lowest THg level among STAs. Sunfish from downstream in
WY2012 contained considerably lower THg level than WY2011 and was below FWC
criterion (100 ng/g). Similar to W2010 and WY2011, despite a concerted collection effort,
no largemouth bass were caught.

7. STA-6: No surface water samples were taken for THg and MeHg analysis due t& STA
Compartment C construction. Levels of mercury in mosquitofish from the interior A6ST
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for WY2012 remained the highest of all STAs, but together with mosquitofish in the
downstream location, &ve well below the 77 ng/g USEPA criterion. Sunfish from the
interior marsh did not exceed the USEPA criterion and sunfish from the downstream site
exceeded the USFWS 100 ngfiterion, but was below the 75 perc&®R for downstream
monitoring sites. No largemouth bass samples were available from the interie® 8FA
WY2012. Largemouth bass THg level collected at the downstream site were bdlow bo
USEPA Troplic Level 4 criterion and the 75 percét®R for all downstream locations.

INTRODUCTION

This attachment contains the annual permit compliance monitoring report for mercury (Hg) in
the Everglades Stormwater Treatment Areas (STAs) by the $dotidla Water Management
District (District or SFWMD) and summarizes the meretglated reporting requirements of
Florida Department of Environmental Protection (FDEP) permit number 027019EM [STA
1 West (STALW) and STA 1 East (STAE)], 0126704008-EM (STA-2), 192895 (STA3/4)
and 013184D09-EM (STA-5/6 and Compartment C) under the Everglades Forever Act (EFA)
[Chapter 373.4592, Florida Statutes (F.S.)].

This report summarizes the results of monitoring in Water Year 2012 (WY2012) (May 1,
2017 April 30, 2012) for surface water and fish in STE, STA2, STA3/4, STAS5, and STA
6. The results of mercury monitoring at-feeld sites downstream of the STAs in accordance
with these permits, as well as nBrerglades Construction Project (RBEP) discharge
structures (permit number 06.502590709), are reported separately in Appendit&hment F
of this volume.

This report consists of key findings and overall assessment, an introduction and background,
a summary of the Mercury Monitoring d@mAssessment Program (MMAP), and monitoring
results. The background section briefly summarizes previously identified and published concerns
regarding possible impact of STA operations on
sections summarize MMA, quality assurance/quality control (QA/QC), and statistical
applications, followed by a summary and discussion of monitoring results. The monitoring results
section comprises the bulk of new discussion. The last section of this attachment provides update
on mercury monitoring network optimization in each STA.

BACKGROUND

STAs are constructed wetlands designed to renbotet phosphorugTP) from stormwater
runoff originating from upstream agricultural areas and other areas, including Lake Okeechobee
releases. The origial EvergladesSTAs, totaling over 65,000 acres and approximately 45,000
acres of effective treatment area, were built as part of the Everglades Construction Project (ECP)
authorized under the EFA (Chapte33592, F.S.).

Even before passagé the EFA in 1994, concerns were being raised that attempts to reduce
downstream eutrophication could inadvertently aggravate the mercury problem known to be
present in the Everglades (Ware et al., 1990; Mercury Technical Committee, 1991). These
concernsstemmed from studies in other areas that showed flooded soils in new impoundments
were sources of inorganic mercury (Cox et al., 1979). Of greater concern, studies also showed
wetlands to be a significant site of mercurgthylation.

Methylmercury (MeHg)is more bioaccumulative and toxic than the inorganic or elemental
form of mercury (St. Louis et al., 1994; Rudd, 1995). Decomposition of flooded terrestrial
vegetation and soil carbon in new reservoirs was reported to stimulate the-radtatig
bactera that methylate inorganic mercury (Kelly et al.,, 1997; Paterson et al., 1998).
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Environments that favor methylation also drive bioaccumulation. For example, Paterson et al.
(1998) found that annual fluxes of MeHg increased 10 to 100 times through a kotaplan
community after impoundment.

Newly created reservoirs were also found to contain fish with elevated mercury levels
(Abernathy and Cumbie, 1977; Bodaly et al., 1984; Bodaly and Fudge, 1999). Tdaflesb
ireservoir eff ect 0 adesaafter ipitalseilifleoting {Bodaly et al.y 844 | dec
Verdon et al., 1991; Fink et al., 1999). For instance, Verdon et al. (1991) reported that total
mercury levels in northern piké&gox luciu} increased from 0.61 to 2.99 parts per million (ppm
or milligrams per liter) and continued to increase nine years after the initial soil flooding. Given
these observations, Kelly et al. (1997) recently recommended that in siting a new resealoir
land area floodedhould be minimizedand floodingof wetlands,which contain more organic
carbon than uplands, should be avoided.

However, applying these recommendations directly to the Everglades is problematic because
most of the observations were made in deepwater lakes or reservoirs in temperate regions. In a
report to the SFWMD on the potential impact of nutrient removal on the Everglades mercury
problem, Watras (1993) stated that @Athe boreal é
studied to date are very different geologically, hydrologically, metegiaally and ecologically
from the subtropical systems i n t he Evergl ade
integrating mass balance and proeasented studies to understand how this subtropical system
would behave. Such studies were initiated in 108 the starup of the prototype STA, the
Everglades Nutrient Removal (ENR) Project (later incorporated within Stormwater Treatment
Area 1 West). Baseline collections at the ENR Project found no evidence of MeHg spikes in
either surface water (PTI, 199tributed to KBN, 1994a; Watras, 1993 and 1994) or resident fish
[mosquitofish Gambusia holbrookiand largemouth bas#icropterus salmoidgs (PTI, 1994
attributed to KBN, 1994b].

During the first two years of operation, median concentrations of notetury (THg) and
MeHg in unfiltered surface water were reported to be 0.81 and 0.074 nanograms per liter (ng/L),
respectively (Miles and Fink, 1998). These low levels persisted in later years: from January 1998
through April 1999, median wateolumn conentrations in the interior marsh (i.e., excluding
inflows and outflows) were 0.81 ng THg/L and 0.04 ng MeHg/L (Rumbold and Fink, 2002b).
Resident fish also continued to have only low mercury levélg ®anograms per gram (ng/g) in
mosquitofish, and 10A72 ng/g largemouth bass agindardized to three years (e8)e(Miles
and Fink, 1998; SFWMD, 1999a; Lange et al., 1999). Finally, a mass balance assessment found
the ENR Project to be a net sink for both THg and MeHg, removing approximatpsraént of
the inflow mass (Miles and Fink, 1998Yonetheless, to provide continuing assurance that EFA
implementation does not exacerbate the mercury problem, the FDEP construction and operating
permits issued for the STAs require the SFWMD to monitor levels of artdgMeHg in various
abiotic (e.g., surface water and sediment) and biotic (e.g., fish and bird tissues) media, both within
STAs and the downstream receiving waters (see also AppediktBachment F of this volume).

Results from monitoring programs at/&s constructed and operated since 1999 (after the
ENR Project) have revealed transitory spikes in MeHg production (see previous reports published
by the SFWMD, including Rumbold and Fink, 2002b). Combined with the results of a 1999 field
study on the effg that drought and muck fires had on mercury cycling in the Everglades
(Krabbenhoft and Fink, 2001), these monitoring results demonstrated that spikes can sometimes
occur following dryout and rewetting. Accumulating evidence suggests that oxidatiorfidé sul
pools in the sediments (e.g., organic sulfide, disulfides, acid volatile sulfides) during dryout can
lead to increased methylation upon rewetting of the marsh either by providing free sulfate, which
stimulates sulfateeducing bacteria or, in highlyuHidic areas, by reducing porewater sulfide,
which can inhibit methylation (Benoit et al., 1999a and b).
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